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Full-featured charting, 


[fitwere 


There's only one way e 


to get complete charting 
and drawing together. 
Thenew Freelance*Plus 
Release 3.0. 

It’s the leading graphics software with dra- 
matically improved charting, enhanced drawing, 
and all new presentation capabilities. 

It means charting 
so improved, it’s nearly 
effortless. With 12 popular 
preset formats and many 
style options to automati- 
cally format large numbers 
Now puransan rmagameres  Oocrarts. Plus unmatched 
photographs out overheadsor paper Cata links that make it 
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a simple to tap spreadsheets 
and databases for graphing. 
And drawing? Create 
simple diagrams, like flow 
charts, to communicate 
concepts and ideas. Then 
enhance your graphics with 
Frelanc’ Plus mateseruting  SYMbOls and maps, Or use 
slides an easy uaytomakea pot. freehand drawing tools 
to create unique images like logos. 
Preparing presentations is painless with 
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WHAT’S INSIDE 


Will Zachmann is in 
the business of pre- 
dicting the future of 
computing. In 1983 
that meant forecasting 
gloom for minicom- 
puter makers in the 
face of networked 
PCs, and in 1987 it 
meant taking a pessi- 
mistic view of IBM’s 
plans for the OS/2 Ex- 
tended Edition. 

In 1989 Zach- 
mann’s prognostica- 
tions and world view 
will appear in these 
pages, joining the 
regular columns of 
Bill Machrone, Jim 
Seymour, John C. 
Dvorak, and Stephen 
Manes. In his debut column, Zachmann 
stakes out the microcomputer landscape as 
he sees it—the site of a war for the control 
of standards. 

Not to be outdone, the rest of the staff 
are starting off the new year with their own 
opinions. In our fifth annual best-of-the- 
year survey, PC Magazine’s editors carry 
on the tradition of selecting the finest prod- 
ucts of the past 12 months. By no means 
are these products solely the personal fa- 
vorites of the editors who write about them 
here. Our senior staff, contributing edi- 
tors, and other frequent contributers to PC 
Magazine started with a list of the year’s 
Editor’s Choices. They then nominated 
new products that hadn’t completed formal 
review cycles. 

To lead off the **Best of 1988°* product 
summaries, executive editor Bill Howard 
lends his PC savvy and insight to the 
trends, events, and products that made 
1988 memorable. You’ ll find the results of 
our “State of the PC, 1988’” PC MagNet 
survey an intriguing snapshot of where the 
industry stands at year’s end. 
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‘Will Zachmann at home near the Myles Standish monument in 
Duxbury, Massachusetts; ‘He lived just up the road from us, 
though a little before my time.”’ 


At Fall Comdex in Las Vegas, PC Mag- 
azine presented its Fifth Annual Awards 
for Technical Excellence. These awards 
salute those visionaries responsible for the 
creation of innovative products. 

To choose the nominees and winners for 
the 1988 awards, our editors debated 
which products have advanced the state of 
the art most in the PC industry. In this issue 
Bill Machrone, our editor-in-chief and 
publisher, summarizes the merits of the 
winners and finalists in each category. 

How can voice mail improve your busi- 
hess communications? We sequestered 
contributing editor and communications 
guru M. David Stone in PC Labs for sever- 
al months so that we could find out. Stone 
emerged with the definitive view of PC- 
based voice mail systems presented here. 

As part of our commitment to give you 
the best possible library of utilities, the 
Productivity section offers BCOPY, a 
TSR that fets you continue your work un- 
interrupted while DOS copies files in the 
background. BCOPY shows just how flex- 
ible DOS can be. —Catherine D. Miller 
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and you can choose all of these. 


functionality and system reliability available. | Gold Novell Authorized Reseller, or call 
Plus you get the power to transparently con- —_1-800-LANKIND. 


nect to any of the more than two million For more information, call from your 
users worldwide who have already chosen modem 1-800-444-4472 (8 bit, no parity, 1 
NetWare. stop bit) and enter the access code NVFRE6. 


And as your computing needs expand, 
the network will grow with you. Giving 
greater networking capability and allowing 
you to connect to new environments. 

The freedom to choose. Exercise your 
freedom to choose the desktop environment 
that best meets your needs. Choose the 


MNOVELL | 





For network solutions, 
networking power of NetWare. See your you should be seeing r ed. 
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These unretouched print 
Samples show the superior 
print quality of QMS-PS 810 
over printers using first- 
generation print engines. 
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ntroducing the PostScript laser printer 
that blacks out at high speeds. 


The new QMS-PS’ 810 can compose and print 
the most complex pages in record times, with 
richer, more saturated blacks than ever before. 
All with the desktop publishing power of Adobe 
PostScript’, and the superior print know-how of 
QMS, an industry leader. 


Under the hood QMS ASAP™ (Advanced Sys- 
tem Architecture for PostScript) is proprietary 
technology that helps eliminate the hardware 

bottlenecks that hinder other PostScript printers. 
As a result, QMS-PS 810 boasts processing speeds 
remarkably faster than other PostScript printers 
in its class, And faster output means greater pro- 
ductivity. In addition, the QMS-PS 810 laser 





Fast start, strong finish You can adorn your 
documents with one or all of the 35 Adobe 
typefaces. Thanks to PostScript, there’s an 
infinite number of font variations available. You 
can also make type as large or as small as you 
want. And put it anywhere on the page. In fact, 
with PostScript you enjoy total control over the 
design of your page. It gives you the complete 
desktop publishing power to do things that 
would otherwise be virtually impossible. So you 
get high-quality output exactly how you want it. 
Along with PostScript, the HP LaserJet+" 
Diablo’ 630 and HP-GL™ printer emulations 
are added for your non-PostScript software. 
The QMS-PS 810 laser printer is easy to 


—- inter’s new Canon’® Bes L 
ieeagtiaite : -_ Sx print engine US@ ec ae raed au a oneosat war- 
QMS-PS 810 annua / —/ coverssolidareasand ‘tantly. It's available from Laser Connection 
i Woy tf / 5 prints fine detail dealers. Laser Connection is a sales and 
rin _ lll better th; : marketing subsidiary of QMS. For the dealer 

a ~| mae ee ie 11 1-800-523-2696 
: 9 generation engines. nearest you call 1-800-523- . 


1987 Laser Connection 








LASER 
NE CONNECTION 


A QMS company 


‘The following are trademarks of their respective companies: QMS, QMS-PS, ASAP, 
Laser Connection of QMS, Inc PostScript of Adobe Systems, Inc Canon. Canon 
SX of Canon, US.A. LaserJet + HP-GL of Hewlett-Packard, Diablo of Xerox Corp 
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Fifth Annual Awards for 
Technical Excellence 

Bill Machrone/ Our editor-in- 
chief and publisher presents the 
winners of the 1988 PC 
Magazine Awards for 
Technical Excellence given at 
Fall Comdex. Find out which 
products and people have most 
advanced the state of the art this 
WEAl iia tesassesecenersecsvosc ses 
Desktop Machines 
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The Best of 1988 

Bill Howard/ Our editors name 
their favorite products of 1988 
and explain why they deserve 


IBM PS/2 Mode} 70-A21_. 138 
386-t0-the-Max 138 
GrAPHPIUS v.cscuesccessinss 138 

















sk Scene 130) 
Apple LaserWriter IINTX. 140 
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Flight Simulator. 








Development Tools........ 101 
Add-in Boards, .........1... 102 


Graphics Software ......... 105 
386 Software Technology. 108 
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SFT NetWare ...:csscssereu. 147 
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Application Software ...... 110 
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QUICK ON 0 Fic doses cec sere 148 
Ventura Publisher ......... 150 
Compaq 386 line........... 153 
MathCAD, wo... ........5... 153 
WordPerfect 5.0 ........... 154 
Flash V Disk Accelerator . 156 
Hewlett-Packard 

LaserJet WD... 156 
QEMM-386 ..........00000 158 











With all the bugs in the industry, 


1988 was a wild year, page 178. 


Abort, Retry, Fail? 

Bill Howard/ Executive editor 
Bill Howard lampoons the 
people and events that made 
1988 a crazy year in the 
computer industry.......... 178 


FEATURES ; 


VOICE MAIL 

Replacing the Receptionist: 
PC-based Voice Mail 
Systems 

M. David Stone/ PC Magazine 
ventures into the unexplored 
world of PC-based voice mail 
as we examine seven different 
systems, including entries from 
Natural Microsystems, The 
Complete PC, and American 
Telesystems 





Features Table. wo... 206 
Performance Tests ......... 216 
CONNECTIVITY 

Building Workgroup 
Solutions: 2-Gigabyte LAN 
Server Backups 

Frank J. Derfler, Jr., and 

C. G. Milligan! Storing all 
your vital data files together on 
a LAN server makes disk 
backup essential. PC Magazine 
examines two backup devices 
that can store 2 gigabytes of 
data and solve your file 
WOTTCS cesta 250 
Performance Tests ..........242 
Features Table.............. 250 


COMPUTERS 

What’s Old Is New 

Winn L. Rosch/ An in-depth 
look at the latest from 1BM. 
Find out whether it is a PS/2 or 
merely the old AT in anew 
ISS Uise neces aseare satin 259 








The ins and outs of PC-based voice mail, page 186. 


EDITORIAL PRODUCT 
INDEX 

Acomplete listing of the 
products reviewed in this issue, 
plus a guide to the programs, 
utilities, and tips in the 
Productivity section........ 431 





Cover Photograph: 
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Hands On: 

e ABASE IV is here, with anew 
look and power to spare 

e Publish It! delivers easy 
desktop publishing for $295 

e The Norton Utilities 4.5 adds 
automatic disk repair 

e NewViews adds payroll 
accounting, crash recovery 

e Add PostScript to nearly any 
printer for under $500 

« Per:FORM forms processing 
e Aurora 1024 display adapter 
e Computer Library: \20 
computer magazines on CD 

e Look & Link lets you link 
Lotus | -2-3 spreadsheets 

e $120 UltraVision gives EGA 
adapters VGA modes 

e The Complete MCI Mail 
Hard 00k assess nearer 33 


AFTER HOURS 


e Romance of the Three 
Kingdoms and Nobunaga's 
Ambition 

e Zak McKracken saves the 
world from stupidity 

e Adventure Game Toolkit: 
Do-it-yourself adventure 

e Falcon AT puts you at the 
controls of an F-16 flying 
machine 

e King’s Quest IV sports 
enhanced graphics support.442 














Experiencing the romance of war and diplomacy, After Hours, page 442. 
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PC LAB NOTES LETTERS TO 
The Asynchronous Adapter and RS-232 PC MAGAZINE............15 
Robert L. Hummel and Richard Hale Shaw! Here’ s a technical 
overview of the RS-232 serial port as well as instructions for PC ADVISOR 
building your own null-modem cable Joe Desposito! Surviving a 
disk crash; remote computing; 
UTILITIES upgrading the ROM BIOS of a 
Background Copying Without OS/2 VinlagelPG - csievesnecncn sca 27 
Douglas Boling! Waiting for COPY to move programs to a | 
RAMgisk during boot-up is a waste of time. BCOPY copies in BILL MACHRONE 
the background, letting you proceed with your work Changing the Spec.......... 65 
| JOHN C. DVORAK 
PC MAGAZINE USER-TO-USER Hu Ison First? .............. 7i 
HELP FILE 0... 285 | Neil J. Rubenking/ Tips on Inside Track 73 
cataloging the files on your 
ENVIRONMENTS floppy disk and creating files of 
Object-oriented Zero length........sssecceere 343 
Programming 
Charles Petzold! OS/2 POWER USER 
Presentation Manager’s Craig L. Stark/ Be wary of 
graphical interface shows the WordPerfect’s ‘‘Text was not 
flexibility in object-oriented modified’? message; liven up 
programming............+0 317 | dBASE programs with motion 
and GOOG io. cee B55 
POWER PROGRAMMING 
Taking a Realistic Look LANGUAGES 
at DOS 4.0 Robert L. Hummel! New 
Ray Duncan/ Specifics you features in Turbo Pascal 5.0 JIM SEYMOUR 
should know about IBM’s make a more perfect EXEC; You Don’t HAVE to 
latest DOS version .........329 | test unique noises for your Wp Graders isc... ccsceeoseenes 77 
Turbo Pascal programs; 
SPREADSHEET CLINIC expand DOS command WILLIAM F. ZACHMANN 
Douglas Cobb and Steven parameters with aC The Battle Is Joined........ 85 
Cobb/ How to intercept fatal TO: 
errors with {OnError} ...... 339 STEPHEN MANES 
PC TUTOR Communications ERA? Be 
Robert L. Hummell Write There or Be Square!........ 89 
interrupt handlers using DOS 
functions; control keyboard 
lock functions .............37] 
} 
CONNECTIVITY CLINIC Marketplace 
Frank J. Derfler, JrJ | Coming Up 
Exchange files or messages | | Advertisers’ Product 
easily with NetBIOS transfer 
services. IMPORT.ASM is the | 
first of two programs that will 
enhance this process ....... 377 
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PC MAGNET 
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Programs, and an index of articles printed in the magazine. Callers 
can upload submissions to PC Magazine's Productivity section und 
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thors and other readers. PC MagNet provides electronic mail and a 
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section or call (212) 503-$221. 
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Get VGA graphics resolution on any EGA with autosvnc 
monitor for AutoCAD, Windows and Ventura Publisher 





Change fonts, colors and screen sizes in popular word 
Processors like WordStar & Word Perfect. 80 x 60 shown. 





Give DOS a new look You can even color code directory 
listings by file extension. 








See more on the screen when you wre code or review 
program listings in editors ithe Brief. 120 X43 shown, 





Enhance colors and add fields wo am dBASE data 
entry form, 80 x 43 shown, 





See more rows and cobunns tn 1-2-3 or Use color ard compression to enhance 
Symphony Build a 12-month forecast Fastback Plus, Run terminal emudators 
without scrolling left and nght like VTERM with 132 columns, 


Introducing UltraVision software that tums 
your EGA into a state-of-the-art display. You 
get more bells and whistles than the latest 
video cards, without replacing your 

current hardware. 


Goodbye, drab colors. 


Was your favorite application designed by a 
color-blind programmer? No problem. We've 
unlocked the full 64-color EGA palette so you 
can change screen colors to make any applica- 
tion look just the way you like. 


Put on anew face. 


You'll love the way ournew typefaces look on 
your screen. Choose from a library of styles 





i 


These unretouched photos demonstrate how UltraVision improves character resolution on any EGA with autosync 


Supercharge your EGA. 


including Sans-serif, Courier, Script, 
or novelty styles like Prt aivway, Oata 
and Old English. Change styles ina flash. 


Stop scrolling around. 


UltraVision comes with a special Booster Card 


that plugs into the feature connector on your 
EGA. Now you can see more and scroll less in 
a host of popular applications. Choose screen 
dimensions up to 132 X 43. 

UltraVision looks great on standard EGA 
monitors, and it gives youeven more on 
autosyne displays, like VGA-quality graphics 
and super high resolution character definition. 
Give your eyes a break. Your world will look a 
whole lot better. 


monitor. Normal EGA characters are defined in an 8 X 14 matrix versus 9 X 19 for UltraVision. 
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UltraVision is from the makers of SeeMORE™ SmartNotes” 
Look& Link” and @BASE™ UltraVision for VGA and 
plasma displays coming soon. 


| ——— copies of UltraVision at $119.95 each. 
Include $3.75 shipping per order, ($12 outside USA 
] and Canada), Mass, residents add 5% sales tan. 


| Payment: [ Visa MC 0) AMEX 
OD DINERS D CHECK 


CARDé EXP DATE 
NAME 

ADDRESS PHONE 
cry STATE zip 


Toorder, send coupon of call toll-free. 
Company PO's accepted by mail or fax. 


800-445-3311 


PeLSONKsS 


63 Great Road, Maynard, MA 01754 
hee 1575 FAX 508-897-1947 


Introducin 


For 1-2-3 printouts that 


All of a sudden, 1-2-3° looks better than ever. 

And every worksheet you print looks crisper, more 
credible, and more presentable than ever before. 

And all of it thanks to Allways,” the only way to 
make professional-quality printouts directly from 1-2-3. 
Plus get speed, flexibility, and powerful features you won't 
find anywhere, not even in Microsoft® Excel. Which makes 
Allways and 1-2-3 the most effective way to dramatically 
improve the way you look on paper. But without changing 
your software, hardware, or the way you work. 

We call it “The Spreadsheet Publisher.” 

Andit's easy to see why. 

Allways gives you an astonishing range of formatting 
and printing options. And its “what-you-see-is-what-you- 
get” display eliminates all the guesswork. You get the tools 
you need, and the display you need, for total control over 
your printouts. 

Use up to 8 typefonts on any printout—apply them 
cell by cell, or throughout ranges. 

Add emphasis with bold or underline. Highlight im- 
portant information with light or dark shade, Add drama 
with solid black. 

Incorporate 1-2-3 graphs into any spreadsheet 
printout. 

Adjust the height of a row with a few keystrokes. 

Or fine-tune the width of a column. 





1 Create your worksheet in 1-2-3 as always 


© 1988 Funk Software, Inc Allways and Allways The 


2, Pop into Allwways to make it ook great 


3 What you see in Aliways 
is what you get on paper 


Publisher are tradernarks of Funk Software, Inc Microsoit Excel, 
The Soul of the New Machines, Lotus 1-2-3, and HP LaserJet are trademarks of their respective owners. 


Draw vertical and horizontal lines along any cell 
border. Enclose data in boxes, or outline entire ranges. 
And for the bottom line, double-underline. 


The soul of your current machine. 

Not only does Allways make printouts that look ter- 
rific, it also makes good sense. Because only Allways is 
ready to go to work for you today, using the hardware you 
already own. 

In fact, Allways performs perfectly with all kinds of 
PCs, from a screaming-fast 386 to a trusty XT. 

And with all kinds of displays. So if you have a graph- 
ics monitor, you'll get the benefit of the Allways WYSIWYG 
display—but even if you don't, you'll be able to use all the 
features of Allways on a text-only monitor. 

And whether you have a dot-matrix or a laser 
printer, Allways will take your printer to the limit. You'll 
be able to use your printer's internal fonts as well as the 
fonts that Allways supplies, for an incredible variety of 
formatting options. 

And if you use an HP Laser- 
Jet® Plus or Series Il, you'll 
get extensive font 
cartridge support, plus 
a full complement of 
downloadable fonts in 
sizes from 5 to 24 point. 

















g Allways. 


actually exceed Excel. 


So you can really make the most of your laser printer The spreadsheet publisher 
ie nt [OT Boece ilies 


Best of all, Allways runs right inside 1-2-3. So you can 
go on creating your worksheets in 1-2-3 as always. Then 
pop into Allways to make them look great. ™ 


So if you really want the bestooking printouts, get 








Allways. It's just $149.95. Your spreadsheets deserve it. To order call 1-800-822-3865 Ext. 115 
Ask for Allways at leading software dealers nation- (617-497-6339 in MA). 

wide. Or order directly from Funk Software with your CIRCLE 323 ON READER SERVICE CARD 

check, Visa, or MasterCard. 
SOFT 

WARE 

Funk Software, Inc. 
222 Third Street 


Cambridge, MA 02142 


Condiments 








“Give us one good reason 
why we should buy 
Macola Accounting Software’ 





““How about five great ones:’ 


Choosing the right accounting software 
can be a complicated process. And 

due to the time and money invested, 
this decision should be made only 
once—regardless of how much your 
business grows. 


There's plenty of excellent reasons 
to buy Macola Accounting Software. 
Here's five great ones. 


y Reason 1: Flexible and 
Powerful. In the words of 

& PC Magazine, Macola Account- 
ing Software ‘‘is at the top 

of its class. ..a flexible, powerful 

system that is well suited to many 

different businesses: 


Reason 2: Thirteen Integrated 
Modules. It’s modular, so you can 
add more computing power as your 
needs grow, from simpie accounting 
to full scale accountability. 
Accounting General Ledger— 


Accounts Receivable—Accounts Pay- 
able—Payroll—Assets/Depreciation 
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Distribution Inventory Manage- 
ment—-Customer Order Processing 
—Purchase Order and Receiving 


Manufacturing Bill of Material 
Processor—Material Requirements 
Planning—Master Scheduling— 
Shop Floor Control—Job Costing 


That's not all. There's a Report Writer 
that allows customized reporting 

and can easily transport data files to 
popular spread sheet, word process- 
ing and database programs. 


Reason 3: The best multi-user 
LAN compatibility. No other soft- 
ware can match Macoia's 15 years 
of maturity in mini and micro Local 
Area Network (LAN) environments. 
Today, Macola is the most advanced 
accounting software for LANs. No 
limitations, no compromises, 


Reason 4: Unparalleled Speed 
and Data Integrity. Macola Soft- 
ware is the only high-end accounting 
software written in Micro Focus 
COBOL...for maximum speed and 
data integrity. Source code is availabie. 
IBM has licensed Micro Focus COBOL 


as its SAA standard for the new PS/2 
and 08/2. 


Reason 5: Comprehensive 
Support. Toll-free 800-line support 
is available from Macola. Or, utilize 
Macola’s nationwide network of autho- 
rized resellers for local training, cus- 
tomization and hands-on support. 


These are just five of the many great 
reasons why Macoia Accounting 
Software is the right choice for your 
business. For more detailed informa- 
tion, “live” demonstration modules 
and an authorized reseller in your 
area, call today: 


1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 


pM /a/c/o/t [sf 


S OFTWARE 
PO. Box 485 

Marion, Ohio 43302-0485 

614/382-5999 


Accounting Software 
You'll Never Outgrow. 


IBM, PS/2, OS/2 are registered trademarks of IBM Micro Focus is a registered trademark of Micro Focus Corp PC Magazine is a publication of Ziff Davis Communications Co. 


Macola is a registered trademark of Macola, ine. 


CompuStar: PS/2 and PC/AT Compatibility. 


Ask any computer expert about 
what type of system you should buy 
nowadays and you'll likely get a ) 
“pass the bus” response. Something | & « @ 
like — “Well, uh, the PC/AT* bus 
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is your best buy but, then wean. the — 
new PS/2* bus may become the — 
next industry standard.’ Great ad- py 
ee, right? If trying to decide ona = ——4}___ 
r weren't : 
enough, now yoU'Te expected t pay 
pick a bus, too. a 
RELAX. NOW THERE'S —_—_—> 
R a | 


The all new CompuStar from 
Wells American not only lets you 
interchange microprocessors, you 
can also mix and match buses — a 
PC/AT bus, a PS/2 bus or. . .both. 
As your computing needs change. 
simply snap in a new processor 
or add an extra bus. You'll 
never again have to worry about buying 
the wrong computer system! 





FOUR COMPLETE SY: 


The ComipuStar can ite confi ve with any of four 
microprocessors — an 8086, an 80286, an 80386SX, or 
an 80386. The processor and up to /6 megabytes of user 
memory have all been combined, using the latest VLSI tech- 
nology, on a single, plug-in CPU module. Plus, any time 
during the first year of ownership, CompuStar users can 
“trade-in” the CPU module they initially selected toward the 
purchase of any of the other more 
powerful modules. Nobody but Wells 
American gives you this kind of value. 


TEMS IN ONE. 


A CONVERTIBLE BUS? 





No, we're not. In fact, it may well 
be the most practical microcomputer 
innovation ever. Say you've selected an 
AT compatible CompuStar and later 
*| want to add PS/2 compatibility. No 

], problem! Snap in a PS/2 Bus and 
—§ 7) Adapter Module and you can use both 
1§|, buses in the same system. Likewise, 

1, if you’ve selected a PS/2 compatible 
'B CompuStar and decide you want to add 
an AT bus, just snap in an AT Bus 
Module. Depending on configura- 

tion, the CompuStar can have up to 
13 bus expansion slots — all AT 
slots, all PS/2 slots or a “split- 

bus” of AT and PS/2 slots. No 

matter which bus becomes the 
next industry “standard,” you'll have peace of mind knowing 
your investment in a CompuStar will be protected. 

















The CompuStar is also easily expanded. That’s because 
there are seven CompuStar disk/tape co: nts — six 
accessible from the front and an additional full-height bay 
inside. All this in a sleek, compact tower design that will 
leave more room on your desktop than any of the so-called 
“desktop” models. 


A NEW IDEA FROM 


AN OLD COMPANY. 


The CompuStar® Multi-Processor, Convertible Bus™ 
Microcomputer. It’s no surprise that our engineers invented 
it. After all, we've been making microcomputers longer than 
anyone else. . .even longer than IBM! And if that kind of ex- 
perience doesn’t impress you, CompuStar's service programs 
surely will. You can select an optional overnight module 
swap-out plan or on-site service from General Electric Cor- 
poration — one of the most respected names in consumer 
electronics. And, of course, every CompuStar carries a full 
one-year factory warranty. 


FINALLY, AFFORDA 


Think all this technology Seas expensive? It’s not. 
CompuStar 20MHz 80286 systems start as low as $199St. 
There are also inexpensive 8086 and powerhouse 25MHz 
80386 systems 
available. Plus, 
there is a wide 
variety of 
CompuStar 
display, tape 
and disk op- 
tions including 
a one gigabyte 
erasable opti- 
cal disk. You 
can choose a 
factory pre- 
configured 
CompuStar or 
custom design 
one yourself. 
Just unlock the 
front panel and literally “snap-in” a bus, CPU, memory or 
disk module in a matter of seconds. It's system flexibility 
never before available. . .at any price. 

While one of our competitors (we won't mention any 
names) threatens you with “missing the bus,” most simply 
pass the bus. Our new CompuStar, however, eliminates the 
bus problem altogether. Not to mention the processor prob- 
lem. Even the expansion problem. Prove it to yourself. Call 
today about our 31-day trial offer. Oh, and by the way, the 
next time anyone asks, tell "em you know where the bus stops. 


<> Wells American 


Corporate Headquarters: 3243 Sunset Boulevard 
West Columbia, South Carolina 29169 « 803/796-7800 
TWX510-601-2645 « FAX 803/796-7029 


E TECHNOLOGY. 


oS ——_—_—— 





“Personal Computer AT AT and PS/2 ere trademarks of International Business Machines Corporation “Photographs depict optional equipment A complete price fist is available upon request 
CompuStar 80286 system ($1995) includes an AT Bus Module built-in VGA/EGA display edapter one diskette dive with controller two senial/one parailelone mouse port keyboard and 220 watt power supply 
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LETTERS TO 
PC MAGAZINE 


BORDER SKIRMISHES 

I would like to express my heartfelt grati- 
tude for your lucid, well-informed exposé 
of the differences between Americans 
(good guys) and Canadians (scofflaws) 
(Canada, O Canada,” John C. Dvorak, 
PC Magazine, October 31, 1988). The 
only disturbing item I found in your col- 
umn was the assessment that we are 8 
years behind the Japanese! 

1 guess that 1 have been too busy illegal- 
ly copying software to take the time to ex- 
amine the differences between our coun- 
tries. Your profound analysis has saved me 
the trouble. 

Spencer Murray 
Montreal, Quebec 
Canada 


Let's say that Mr. Canuck spends $450 to 
buy Lotus 1-2-3 (‘*Canada, O Canada’). 
If we assume that $90 is the dealer’s profit, 
then we know that $300 has left the coun- 
try for reinvestment in someone else’s 
economy. The other $60 has gone to Cana- 
dian taxes and is wasted since it won’t be 
spent properly anyway. The net gain to 
Canada is $90 circulating in the economy 
at a cost of $450. 

Compare this scenario with the follow- 
ing: Ms. Canuck, acting with only the best 
interest of her fellow Canadians at heart, 
rents a software [] 
program at a cost 
of $15, tax free. 
She then pays an 
extra $15 to have 
photocopies of the 
manual. To relieve 
her guilt about 
making an illegal 
copy, she contrib- 
utes $100 to the “*Save the Beavers" fia 





If John C. Dvorak observed Canadians 
as being 4 years behind the United States in 
personal computing trends, it is probably 
because his entire Editor's Day was spent 
pumping quarters into a Space Invaders 
machine in the hotel lobby. 

Bart Kitner 
Montreal, Quebec 
Canada 


The concept of Canada’s isolation is a 
myth (‘‘Canada, O Canada’’). We are 
computing at essentially the same rate as 
yourselves, and we all got our Word- 
Perfect 5.0 updates at much the same time 
you did. Mr. Dvorak might be interested to 
lear that we actually have 386 PCs, and 
some of them are even 20 MHz! 

I will, however, extend my apologies on 
behalf of Canadians if our ‘‘strange cul- 
ture’’ offends your American sensibilities. 
We like to call it civilised (yes, that word is 
spelled correctly). 

As for dressing the same and speaking 
“‘somewhat the way [you] do,”’ I believe 
that that can be directly attributed to the 
fact that we all initially emigrated from the 
same country (you remember, ‘‘Mother 
England’’). 

Mark Mullaly 
Kitchener, Ontario 
Canada 


A country that could accept our Mary 
Pickford, Lorne Greene, and William 
Shatner and provide in exchange the comic 
genius of Charlie Chaplin, the Three 
Stooges, and Ronald Reagan can’t be all 
bad (“‘Canada, O Canada’’), 

We are also grateful for the American 
inventions of copy protection (which 
spawned Quaid), as well as viruses, bugs, 
and even Unix, all of which keep numer- 








ous Canadian programmers and systems 
people from straining the resources of our 
unemployment insurance schemes. 
Neil Chamess 
Waterloo, Ontario 
Canada 


John C. Dvorak’s tarring of all Canadians 
with the Quaid Software brush is as valid 
as someone on this side of the border say- 
ing that Ivan Boesky is representative of all 
Americans (‘‘Canada, O Canada’’). 
H. M. Street 
Ancaster, Ontario 
Canada 


OFF-BASE CRITIQUE 
Donald Trivette stated that MyBase, the 
database package from peel Saka 
“‘clearly lacks — : 

flexibility’ (First 
Looks, page 56, 
PC Magazine, Oc- 
tober 11, 1988). I 
have found the op- 
posite to be true. 
Using the support 
that is provided by 
the program's au- 
thor, I have even been able to use the pro- 
gram for applications not designed for 
MyBase with great success. 

Richard J. Nickoloff 

Woodland Hills, California 





Saying that MyBase isn’t useful because it 
won't import and export data with a pro- 
gram called Hot Line is like saying that 
Porsches are not good cars because they 
don’t accommodate people over 6 feet 8 
inches comfortably (First Looks). 
MyBase’s strength is not in its ability to 
import and export data, but in its ability to 
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OUTSTANDING 
SOFTWARE 


| Per Disk S \ 
$9.49 a 
hd Set 


Satistaction Guaranteed or Money Back! 


BUSINESS \ 

IT) 13- (2cisks) Propare spreadsheets wipowertul Express Calc. 
1D) 53- Create, filin & print yr business forms wEZForms. 512K! 
11 79- Generate statements, ease record keeping withe invoicer! 
12) 117 - Handle your personal/biz money picture w/Finanoe Mor It! 
11) 135 - (2 disks) Track inventory, sales, wPC-Acct bookkog mgr. | 
+ (2 disks} Mass Appeal mail mgr for envelopes, labels, etc] 

- Make ancurate jc, cost estimates w/PDS"Quote. 640K. | 

+ Log bank transactions, produce financ'l reports w/Checks 

26 - (2 disks) Fie Express menu Given ail pup database mor 

+ (2 disks) Fnondly Or. Data mail mgr s easy-to-use. 640K 


+ Add special chars, Ine graphics to yr word process’ wk 
+ Manage clerts, sales prospects w/Tracks! 512K, hed dsk. 
. wChange!! 
- Treck yr portoha, get weekdy reports wiMutual Fund Mage, ! 
EDUCATION ! 

+ It's painiess leaming DOS wihe interactive 00S Tuts | 
- Loam music, US states w/PC-quizzer, Sign lang demo! | 
26 - Build dazzling typing speed prackcing wPC-Fastype. & | 
- Grapiic mathematical puzzle game makes leaming fun! | 
+ ff's simple to keep, average student grades wGradescany} 
+ Teachers & students can summanze wGradeM. | 





«(2 ks) XY See graphic math for HS & cologe students 


GRAPHICS \ 

+ Display hires 3-D molecular structures wChermvw. EGA | 
- (2 deka) Pant, draw wFingerpant, design w/Akarira. % 
+ (2 disks) Create advanced 30 designs! 640K. hrd disk. a 
- (Gdisk) Produce grt 2-D images w/Surtmodl graptecs. +! 
- (2 disks) Edit graphies, colonze pics wVGACad! VGA. | 
GAMES ! 


+ Biblemen game tests knowledge of Bible figuresieverts. | 
- Sar Trek, Othe? board game, artilery bombing. EGA. | 
- Play Backgammon, or Wordplay (like wheel of fortune)! | 
~ Three solitaire card games, Spider, Klondike, Cantleid! ¥| 
+ Quien, Pango, Centipede, Hopper (Ik Frogger), more! #4 
+ Hack puts you & trusty dog in a wild adventre (k Rogue). | 
Destroy ies wiSriker, conquer the world in Risk. # | 

Phrase Craze! 


- Blackjack (you set rules), AnmohalrQ8, imperial war! 
- Saar Trek, the origin Colossal Caves Adventure, more. I 
+ (5 disks) Create your own grt adventure games. 384K. 
- Pinbal, Othelo, Dragons, Sopwth (ty ane), battieshyp. a! 
UTILITIES ! 
+ Packed whprint uils for print spooling, banners, fonts, etc. | 
Print wide docmnts/spreadsheets sdeways wiOn-Side! | 
~ (2 disks) Search for addresses w/Zip-Phone ors ref. | 
- Work around DOS w/Easy Access hard disk menu sys. 
- Acoliection of invaluable general purpose DOS utiles. | 
MISCELLANEOUS I 
Movie Database ists 4,000+ fims avallable on videotape. 
+ (4 disks} Access 6000+ famous quotes from word hisbryy 
+ Trouble wiyour landiond? Loam your legal tenant nghts! | 
- Add windows & give your Basic progs a professn! look. I 
+ PC-Lotto helps you mathematically beat state lotto odds! 
- (2 disks) The popular word processing system; PC-White. 
+ (2 disks) Record your own or play music wPianoMan! | 
- Koep track of all your tapes, LPs, & CDs wiMusic Library! 
+ (2 disks) 150+ fantastic cooking reapes. Add your own! 
|e Disks s0 marked above require a color | 


For $19.95 for become a MarCom Systems. 
I fase: wel ger “in niraieortonr ieee seaman at 
| subscrippon 10. "Shareware leview” magazine, 6 tree new! 
| relense shareware disks (one featured each issue}, low member | 


[ prices, and any cisks in tis ad for onty $1.99 each! ($2.99 for 3.5] 


ystems 
13673 Enochs Street 
'Santa Clara, CA 
195051 


1908, MCS _Mon-Fl 7am- om, Sat-Sun Gam-Sem_, PC-1/17/89 
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= LETTERS 


print it in extremely useful forms with a 
myriad of information. 

Randy Lewis 

Palo Alto, Califomia 


BUBBLE, TOIL, AND TROUBLE 
Your review of the Canon BJ-130 is a reci- 
pe for disaster (**Dot Matrix Printers: The 





u My 8088 computer is 
fine, and I am not 
embarrassed that 

Istill use DOS 1.1. 


Market Matures,’’ PC Magazine, October 
31, 1988). First you tell us that the ink dis- 
solves when wet, then that—when they 
see our output—our laser-loving friends 
will drool with envy. What happens when 
they drool on the output? 

David Solomon 

Selkirk, New York 


NO MORE MUSH, PLEASE 

I would like to respond to Mei Hsu’s letter 
regarding a BTC keyboard review (Let- 
ters, PC Magazine, October 31, 1988). 
The ‘*Mush Isn’t Just for Dogsleds”’ letter 
seems to imply that only the casual user 
would describe the keyboard as mushy. 

I am sure that the PC Magazine review- 
er who wrote the article was not a casual 
PC user. ] am a systems professional and 
have previously owned a BTC keyboard; 
the only way to describe it is ‘‘mush, 
mush, mush!”’ 

John D. Thomburg 
Hammond, Indiana 


PCs FOR THE PEOPLE 

Reader Patrick Anderson called himself 
one of the ‘‘real PC users” (Letters, PC 
Magazine, October 11, 1988): someone 
unable and unwilling to buy the latest over- 
priced hardware or software. 

I must add my voice to his. My 8088 is 
fine, my Volkswriter Deluxe is able to do 
whatever I ask of it, and I am not embar- 
rassed to add that I still use DOS 1.1. Like 
Mr. Anderson, I consider myself a real PC 








user. By focusing on the corporate pur- 
chasing market, PC Magazine is passing 
up the real computer community. 
Norman Isaacson 
Warwick, New York 


CHARITY BEGINS AT HOME 

As someone who considers it an honor to 
live in the rural South, I resent the contin- 
ued stereotype that we are the only place 
with poor schools and poor people. How- 
ever, the idea that PCs could be put to bet- 
ter use in schools (Inside Track, PC Maga- 
zine, October 11, 1988) is excellent. 

No doubt Antonia Stone, the executive 
director of Playing to Win, would agree. 
Playing to Win is a nonprofit center that 
teaches underprivileged youths the com- 
puter skills they need to keep up with the 
job market, and it is located right in your 
backyard: East Harlem. 

Dennis Lathem 
Montgomery, Alabama 


IN DEFENSE OF VOPT 
Your benchmark test was a valid but ex- 
tremely rare case; less than one-half of one 
percent of VOpr users have reported the re- 
sidual file fragmentation your reviewer de- 
scribed (‘Order Out of Chaos: Boosting 
Performance with a Well-Ordered Disk,”’ 
PC Magazine, October 11, 1988). 
The review also misrepresents VOprt’s 
TYPEME file and [ii 
its approach to file 
fragmentation. 
The TYPEME file 
does not say VOpt 
will leave frag- 
ments within files, 
but that it may | 
leave empty clus- 
ters between files. : 
The last criticism was that VOpt makes 

recovery of a deleted file impossible. 
True, but does that single fact justify a 
“‘second safety’’ rating? 

Elizabeth G. Bryson 

President 

Golden Bow Systems 

San Diego, Califomia 





HANDICAPPING DVORAK 

In responding to Gary Perlman’s com- 
ments on Unix, John C. Dvorak once more 
loads his gun, takes aim, and shoots him- 
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For Year Ended 


as income 


Dividends paid 
hed Total Uses 


Sources of working Capita 


me lucrease in working capital 


790,3 
40 
$43,438 


9053.08 


$468, 107 







Add-in for 1-2-3 


With dynamic linking you can build giant 1-2-3 applications 
and you'll never nun out of memory. Values from linked 
sheets automatically feed into the primary sheet. 


Boundless Worksheets, 


LOOK &LINK™ for 1-2-3 Release 2 lets you 
build applications that span across worksheets, 
You get dynamic linking and consolidation plus the 
ability to see two sheets on the screen at the 

same time. 


Be in two places at once. 


Have you ever wanted to look at one worksheet 


while using another? Now you can. A special 
pop-up window lets you see a second worksheet 
with the push of akey. 


Leun- 





Youcan scroli up, down, left or right, move 
and resize the window, swap sheets between 
windows, and cut and paste between sheets. And 
that’s just the beginning. 


~ Buildmmulti-sheet applications. applications. 


With LOOK&LINK, any worksheet can pull 
information out of other worksheets on disk or 
expanded memory (optional). You might link a 
1040 tax worksheet to its supporting schedules. 

Link a cell ora range. Link values or 
summary information. Perform table lookups. It’s 
easy ~ move the cursor in the pop-up window to 
define the link cells, 


Consolidate many sheets into one. 
LOOK &LINK also does automatic consolidations, 


complete with audi trail. You might sum twelve 
monthly P&Ls to create an annual report or sum 





CIRCLE 282 ON READER SERVICE CARD 


regional sales worksheets to produce a national 
consolidation. 

LOOK&LINK is from the makers of 
@BASE™ SeeMORE™ SmartNotes™ and 
_ for the IBM PC and compatibles. 


‘Look&Link 


Please send me: 


____ copies of LOOK & LINK at $99.95 each. 
Include $3,75 shipping per order. ($12 outside USA 
and Canada). Mass. residents add 5% sales tax. 


Payment: 1 VISA C1 MC C1 AMEX 
C1 DINERS [1] CHECK 


ony STATE —OIP 
Toorder, send coupon or call toll-free. 
Company PO's accepted by mail or fax. 


800-445-3311 


PESONKS 


63 Great Road, Maynard, MA 01754 
508-897-1575 FAX 508-897-1947 PCI/89 I 
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Step 286/12____, 2.45 MIPS 












































Step 286/16 3.27 MIPS 

Step 386/16 3.93 MIPS 

Step 286/20 4.24 MIPS 

Step 386/20 4.91 MIPS 

Step 386/25 6.13 MIPS 

Source: Power Meter MIPS Version 1.3. The Database Group, Inc. “Pl be right over” 

The most incredible 

“1 used to be afraid of collection of people 

monsters. Now | can’t get find their way tomy 

along without them.” wes Students. 

: erospace engineers. 
Cnet Ss Genealogists 
Dayton, Ohio They come because 

they hear we do more 
than sell computers 
out ofa box. We try 
tomake everything 
very personal. 

We know our 
products backwards 
and forwards 
because we use them 
ourselves. We write 
custom software. 
We're writing alot 

of business. 


We work almost 

exclusively with one 
computer company. 
Everex. 


Because every one of 
their six computers is 
at the head ofits class. 
And because they 
take care of methe 
way I like to take 
care of my customers. 


Find out more 
about Everex 

Step computers. 
Call 1-800-356-4283. 
Everex Computer 
Systems Division, 
48431 Milmont 
Drive, Fremont, 
CA 94538. 
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Its 11:05am. 
If you had our accounting software, 


youd know where your business is. 





aPayahien MultiMet 
Praxis Products, Ine = 





Basinesn Statns Report as of 69/26/88 “Cash receipts 
11:05 = areup, Ican 
“Great, dl nvoice/dStateuenta aPayahles approve a few 
back orders J, more ROvs? 
a Current Dalance 106532. 63 Current Balance $4632.21 
are down. Now PTD Billings: 55768.15 PTD Payables: 23656. 44 
let's hy those PTD Receipts: 53422.23 PTD Paysents: 25978. 84 _ 
ee oii PTD COGS: 22475.84 | Approved to Pay 1285.95 1:10 
Sales. ~ * Inventory Valne bLS:) b bay “Purchase 
a d0rders éParchase Orders are close 
to sales this 
11:06 "open Orders 8253.76 | Open POs komonith Ficall 
ra PTD Orders $4725.43 PTD Orders: 3 
Gross Margins PTD Shipments §5035.12 | PTD Receipts Mary and put 
look good. We = the brakes on 
can pick up —— Lut Gross Margin 33292. 31 Met Cash Forecast any more PO's 
sales volume Enter Choice (Forecast/Reca lculate/Print/Quit)\—=> Sor awbile” 
with some 4 
promotions” “s 
11:07 
Let’s forecast where ‘Last week's cash fore- 
these numbers will be at cast was $4,000. We're 
the end of the month” looking much better. We 
can put some into CDS.’ 


There's a lot to. a business, and it's tough to know where all of it is, all of the time. 

That is, unless you have the Database Accounting Library” from SBT. 

It offers a Business Status Report that is a complete control panel for your business. 
A set of instruments that gives you up-to-the-second status on what you're selling and what 
you're buying. On what you owe and what you're owed. Right up to the last item entered. 

Which means you know virtually everything about where your business is, right now. 
And with a single keystroke you can project those current results to the end of the month. 
So you can decide when to trim and when to spend. 

We also provide 15 different accounting modules to choose from. That means your 
business gets exactly the applications it needs, and only those it needs. 

Modules start at just $295, run on all popular computers and multi-user 
environments, and come with an unprecedented five year warranty. 

So at 11:05, or any other time of the day, the SBT 
Database Accounting Library can help you know exactly 
where your business is. 

Call your nearest SBT dealer today. Or call SBT at 
800/227-7193 (415/331-9900 within California). Or write 
us at One Harbor Drive, Sausalito, CA 94965. 


CIRCLE 470 ON READER SERVICE CARD 


More than accounting, 
we stand for better business. 


© Coperight SBT Coep 1988 Trademark’owner Datahase Accounting Labrary/SBT Corp. 
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@ LETTERS 


self in the foot (Letters, PC Magazine, Oc- 
tober 31, 1988). This is yet another time he 
has responded to criticism with silliness 
rather than intelligence. Perhaps ifhe spent 
less time reviewing (and eating) the free 
food at Comdex, he might not choose to 
equate volume with quality. 

If Dvorak dislikes Unix so much, and 
yet doesn’t seem to agree that MS-DOS is 
the answer, why doesn’t he produce a 
good OS? We could call it “*Good Operat- 
ing System Dvorak’’ (G.O.D.S.)! 

John A. McCulloch 
Las Vegas, Nevada 


It is conceivable that more single copies of 
Concurrent DOS have been sold, but if to- 
tal terminals connected to either system are 
counted, Dvorak will have his explanation 
as to why Unix is a hot subject (Letters). 
When between 2 and 100 users are needed 
on one system, one can play games with 
Concurrent DOS, Multi-Link, and so 
forth, or one can get the system up and run- 
ning on Unix. 

Gary Alspach 

Rockford, Tennessee 


INSIDE SCOOP 
In deference to your excellent review of 
graphics packages (‘‘Desktop Solutions,” 
PC Magazine, September 27, 1988), it is 
possible to put titles from the Graph Plus 
worksheet on any graph, but you will not 
find this in the Micrografx manual. 
First, create a —= 
two-cell table 
chart with the first 
cell empty. You 
can then eliminate 
the axes and lines, 
choose any font 
size, and make the 
chart as wide as : 
you need for long-  E : l 
ertitles. This creates a centered title so that 
when you update a worksheet, the titles are 
also updated. 






Robert S. Vollowitz 
Agoura Hills, Califomia 


AMAGNET FOR COMPLAINTS 

I currently read eight magazines. I find that 
PC Magazine has the best in-depth articles 
and clear revisions, and I would like to 
commend the entire magazine staff. I do, 
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“VIEWPOINTS 


however, have one suggestion. Why 
doesn’t PC Magazine have a BBS? Every- 
one is running a BBS! 

Marco Bitran 

Chestnut Hill, Massachusetts 


PC MagNet is a 24-hour-a-day on-line 
service where you can download the utili- 
ties and batch files printed in the magazine 
and converse with the magazine's editors. 
See this issue's Utilities column for details 
on signing up. 


SHAKE IT UP, BABY 

l agree that Twist & Shout is a fine product 
(First Looks, page 54, PC Magazine, Oc- 
tober 11, 1988), but I was surprised that 





s If Dvorak dislikes Unix 
so much, and yet doesn’t 
agree that MS-DOS is the 
answer, why doesn’t he 
produce a good OS? 


you didn’t refer to the disk spooler feature 
that accompanies it. At my office, we find 
that part of it most useful and think it’s a 
wonderful enhancement. 
Daniel H. Dicker 
Denver, Colorado 


LABELING EPSON 
“*You can’t use the Epson LQ-500 to print 
labels’’ (‘Dot Matrix Printers: The Mar- 
ket Matures,” PC Magazine, October 31, 
1988). After a call to Epson, 1 was in- 
formed that the LQ-500 will indeed print 
labels, and ] have successfully printed 
them with mine. 
Gene G. Krotchko 
Birmingham, Alabama 


HOW TO WRITE TO PC MAGAZINE 

Send letters to PC Magazine, One Park 
Avenue, New York, NY 10016, or upload 
to PC MagNet (see the Productivity sec- 
tion for access information). All letters be- 
come the property of PC Magazine and are 
subject to editing. Pu 





They’re All 


Thanks to 
SOFTWARE 
BRIDGE. 


Software Bridge converts documents 
trom one word processing program to 
another. Converted documents keep the 
took and feel of one created on the target 
word processor—with tabs, indents, 
bold, underline, columns, fonts, foot- 
notes, hesders, footers and more— 
everything intact for immediate editing or 
printing. Software Bridge is the finest 
conversion software on tha market 
today. 


Converts Directly 


Between: 


WordPerfect Microgoft Word DisplayWrite 
WordStar  WordStar 2000 2,3,44 
| Sprint Wang PC Volkswritar 3 
WordMerc Samna CEOWrite 
DEC/DX OCA/RFT OCA/FFT 
MultiMata ASCH 


"... @ runaway winner ...” 
—Editora of PC ine 


**... The solution that works 
beat for me ..."" Michae! Miler, 
Infoworld 

“Software Bridge ie surprisi easy to use.” 
Erik Haneda ay New toe 
Software Bridge— $149, PC DOS Version. 
30-Day Money Back Guarantee. 


Aiso available for VAX VMS, UNIX, and 
XENIX. 


‘To order contact your locai deaiaror call or write 


“YSTEMS 
®OMPATIBILITY 
®ORPORATION 


401 .N Wabash ¢ Suite 600 
Chicago Hliinois * 60611 + (312) 329-0700 


CIRCLE 240 ON READER SERVICE CARD 





Swan Technologies =O 


Wasa 


30 DAY MONEY BACK GUARANTEE 


Is No questions asked ! it's obvious our prices are lovable. But we make 
XT10 this guarantee because we know you'll also love our quality products, toll- 

free technical support, 1 year warranty and same day shipping. Cail one of our 

knowledgeable sales consultants and discover a few of the differences that 

separate the Swans 
from the ugly ducklings. 
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In business aince 1984, TCP has been 
committed to constently Improving our 
selection, quality, end service. 

Today, with @ selection of over 1,000 
items In stock, our goel is still to make 
you every purchase convenient and 

jassle-fres. 

@ Your Credit Card Ie not charged until 
your order is shipped. 

@ Orders arriving before 3:00 PM our 
time will be shipped out the same day. 

S we yh cmroeare no extre cost. 

@ Tu is @ financially strong and well 
established com, 

@ Our knowledgable sales staff is well 
trained and ready 10 assist you. 

@ An advanced werehouse meterials 
hand system assures your order is 

out accurately and on time. 

30 Dev Satistaction Guarantee 

Your complete satisfaction is our top 


. Any Swen computer system may 


e retumed within 30 days from the date 
of shipment for a full refund." 
Technical Support ls Toll-Free 
Our Technical end Service staff is on call 
Mon-Frl 9-5 EST to make sure that you 
get the most from your system. 


1 Full Year Warranty 

Alt Swen products include ¢ full 1 year 
warrenty on both parts and labor. A 
second year SEW (Swan Extended 
Warranty) le available, 

Call or write for deteils. 

Fast Delivery ... 

We ship within 24 hours.** 


* frome returned must be es-new, without modification or 


damage. Ali warrenty cards, manuals and packaging 
sointte'iacied. Fear must be prepard and 
ieitaanul ten aks jbon Code) on 
- an 
shipping shipping charges are non- 


“* Custom configured syetems may iske longer 
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12MHz/0 Wait s State 


80286 12/6 MHz 

Phoenix BIOS 

512K of RAM Expandable to 1MB 
0 Wei State 

200W Power Supply 

1.2MB Floppy Drive 

Ports: 1 Serial, 1 Parallel, 1 Game 
Dual Floppy/Dual H.D. Controller 
8 Expansion Slots 

101 Key Enhanced 

Clock Calender w/Bettery Backup 
Swan Setup & Utilities Diskette 
Optione: 

@ 80287 Coprocessor 

@ Upgrede to 1MB 

B32 Orive 

® SWAN/MS-DOS (3.3) add $89 


| 2862 | VIDEO OPTIONS 


Inetude Monlor & Video 
aw oe [non] von 
Sra Fe [sia 
eee [sonal 
aa [safe ea 
XT, AT and OS? are repistered vademastes of 
Irnematn 


rel Busnes Machows 
MS-DOS is a registered vademart of Mecrosoh Coperaion 














ae VIDEO OPTIONS 
Include Montor & Video 


C=coee 
Dual Foppes|_ $70] soe] 117 srg 
| “ae | sar] ss strstr 
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$549 = Cae 


10MHz/0 Wait State 
Base System with 360K Drive, 
Assembled & Tested IBM © XT Compatible 
8088-1 10/4.77 MHz 

Phoenix BIOS 

640K of RAM 

150W Power Supply 

Ports: 1 Serial, 1 Parallel, 1 Game 
& Expansion Siots 

Single 360K Floppy Drive 

101 Key Enhanced Keyboard 
Clock Calendar w/Battery Backup 
Swan Setup & Utilities Diskette 


a 8087 Coprocessor 
@ 31/2" Floppy Drive 
@ SWANAMS-DOS (3.3) add $89 













° indudes Single 360K 


Drive 
' Upgrade trom 12° to 14° Flat Screen, add $49 


$199 


16MHz/0 Wait State 


Base System with 1.2MB Drive, 
Assembled & Tested IBM@ AT Compatible 
MS-DOS®, OS/2e & UNIX® Compatibie 


80386 16/8 MHz Norton V4.0 SI 17.6 
Phoenix BIOS 

1MB expandable to 18MB RAM on 
32 bit memory card 

80287 & 80387 Coprocessor Socket 
200W Power Supply 

1.2MB Floppy Drive 

Ports: 1 Serial, 1 Parellel, 1 Game 
Qual Floppy/Dual H.D. Controller 

8 Expansion Slots 

101 Key Enhanced Keyboard 

Clock Calendar w/Bettery Backup 
Swen Setup & Utilities Diskette 
Optione: 

B® Upgrade to 2,4,8,10,16MB 

@ 80287 or 80387 Coprocessor 

@ 31/2" Floppy Drive 


@ SWAN/MS-DOS (3.3) add $89 
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10MHz/0 Wait State 


Base System with 1.2MB Drive, 
Assembled & Tested IBM@ AT Compatibie 
MS-DOS@, OS/2@ Compaible 

80288 10/6 MHz Norton V4.0 SI 11.2 
Phoenix BIOS 

512K of RAM Expandable to 1MB 
200W Power Supply 

1.2MB Floppy Drive 

Ports: 1 Senal, 1 Parallel, 1 Game 
Duel Floppy/Dual H.D. Controiler 

6 Expansion Slots, 6x18 bit, 2x8 bit 
101 Key Enhenced Keyboard 
Clock Calendar w/Battery Backup 
Swan Setup & Utilities Diskette 
Optione: 

@ 80287 ssor 

B® Upgrade to 640K or 1MB 

B 312" Orive 


_ SWANMS-DOS (3.3) add $89 
OR 

| Drive Optons [Monat] CGA | EGA | vaa | 
| See Fonny [511451915544 [seu 


"aes [5100570 58 
SS" [nec 4s so 
| “eee” [sree zove[s20u [seas 

Harckinwe ] 


1 Upgrade from 12° to 14° Flat Soreen, add $49 
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20MHz/0 Wait State 


Base Systom with 1.2MB Drive, 
Assembled & Tested IBM® AT Com; 
MS-DOS®, 0S/2@ & UNIX® Compatible 


80386 20/8 MHz Norton V4.0 SI 22.0 
Phoenix BIOS 

1MB expandable to 18MB RAM on 
32 memory card 

80287 & 80387 Coprocessor Socket 
230W Power Supply 

1.2MB Drive 

Ports: 2 Serial, 1 Perallel, 1 Game 
Quel Floppy/Dual H.D. Controller 

8 Expansion Siots 

101 Key Enhanced Keyboard 

Ciock Caiendar w/Battery Backup 
Swan Setup & Utilities Diskette 
Optione: 

@ Upgrade te 2,4,8,10,18MB 

W@W 80287 or 80387 Coprocessor 

W 31/2" Floppy Drive 

& SWAN/MS-DOS (3.3) add $89 


VIDEO OPTIONS 
include MenRer & Video 
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@ 12° Hi-Resolution 
Amber Monitor 





a 
t 


12" MONOCHROME: 
@ Swan Suichabie Video Card 


@ Tit & Swivel Base 

14" MONOCHROME: 

@ Swan Switchable Video Card 
@ 14° Flat Screen Momtor 

@ Tit & Swvel Base 





CGA 

@ Swan Switchable Video Card 
@ AGB Monitor 

EGA 

@ Swan EGA Video Card 

@ 14° EGA Monitor 

VGA 

@ Swan VGA Video Card 

@ 14° VGA Monitor 

@ Tit & Swivel Base 


——— 


OPEN: 8:00AM - 11:00PM Mon - Fri, 10:00AM - 8:00PM Sat, 12:00PM - 8:00PM Sun East Coast Time 





CALL TOLL FREE 1 -800-468-9044 









Swan Modems 

wiPC Talk Itt software g 

@ Hayes @ compatibie 

@ Auto snewer/diat 

Mf Tone end pulee 

internal eveecseeee $129 
baud 





2400 baud external srseecsenseeseee$149 
1200 baud external ssrececeeseeseoeee $99 


Swan Video Cards 


ALL CARDS INCLUDE 1 YR WARRANTY 


SWITCHABLE 
from Hercules ©, 
JOCGA wrerens $69 


@ Parallel Port 

EGA 

Bw 640 X 480 
Resolution 

B EGACGATIL 

@ ParallelPot $139 

vGa 

@ Compatible with all 









$229 
oe SPREE 
ts 
mth 
Swan AT-Style Keyboard 
@ 101 Key Enhanced Keyboard 
@ XT & AT compatible 


"$69 


Bw Full 1 year warranty 


Swan Tape Drive 


@ QIC -40 operating std. 
@ Network compatible 
@ Full 1 yeer warranty 






Genet ingmaqepa CRE 








‘or Information | 
ooh 914-234-2236 


FAX 914-237-4450 


EDUCATIONAL | 
and CORPORATE | 
ACCOUNTS 


We offer e full line of services 
catering 10 your needs. 
To reach our Educational & 
Corporate Sales Department 


| Call 1-800-468-9044 


FAX: 814-237-4450 | 


To order: No 








money 
checks, ‘Allow 2 weeks for personal and com- 
pany checks to clear. BB We sccept purchase 
orders from qualified Educational end Corpo- 
rate institutions. 

ALL SALES ARE FINAL. 

Detective heme replaced or repaired at our 
discretion. Pennsylvania deliveries add 6% 
sales tax. Prices and terme subject to change 
without notice. 


Member of: = 
MicrocoMoue. ka) 
Gf the Drocs Markeurg, a2) 


he Py 































AMSTRAD 


PPC 640 PORTABLE 



















Office Automation, 4\ @ GMHz Processov/G40K 
en @ Supertmst LCD Display 
@ 2400 baud Iniornal Modem 
| 1 1 24 : 101 Key AT: are Keyboard AST 
Advantage! (126K) 1m... CALL 

@ 24 pin, 192 Advantage! Premium (512K) FOR 

dratt, 63 cps LO Rampage 286 (512K)... PRICING 
5 built in fonts SixPakPtus (64K)a..-newmennsON | 50087. seeenenas $239 
@ front, bottom or SixPakPremium (256K) or... AST 80287-10 "$279 

rear paper feed BOCA RESEARCH B0GH 71Gb ee enent SCALL 
a pana pa and RAM Card XT oF AT eres. $CALL 

r VO Card XT 9 AT ceecntereoversrees $79 PI 

@ Epson® LQ-2500 and IBM® Proprinter™ x 24 INTEL TARE BACK 

emulations Cc ALL AboveBoard 286 ........ Suan { 
WI 2 year warranty eacessencascen $ AboveBoard P3/286 Technologies 


Swan 
Technologies 

Swan Modems 

wi/PC Talk Il] software 

1B Hayes @ compatibte 

B Auto anewer/dial 

Tone and pulse 

2400 baud 

internal ......$129 

1200 baud 

internal ......«. $69 

2400 baud external ......$149 

1200 baud extemal 











(4 LOGITECH 
HiREZ 
“xa MOUSE 
i $89 


BUS SERIAL 
MOUSE MOUSE 


$69 $69 


SCAN MAN 
$199 





MSC TECHNOLOGIES 





Ss" “< 
Omnimouse ..........-- $45 





EDUCATIONAL and 
CORPORATE ACCOUNTS 
Purchase erde'® Catt 1-800-468-9044 
usin simaiuuens FAX: 814-237-4450 









Inboard 386 .... 
Call for Daughterboard Pricing 











MICRON 
RAM CARD 
@ Fully Populated & Tested 


T1200 (1 OMHZ/20MB) 
T3200 (12MHZ/40MB)} -..-..0:20e-nese0+ 
CALL FOR OTHER TOSHIBA MODELS 








Optical Mouse 
w/Dr.Halo Ill 





Uppressor .. 
610° Printer Cable...._.... $1014 
@ Rt Angle Printer Cable ~....$12 


FLOPPY DISK DRIVES 








SONY 
9.57 (720K) arennnennrrnennennns $99 
2.5" (1 448)... $318 
ROCTEC 5.25 

QTY, 360K 12MB 
$74 $89 
$62 «$73 
Call tor Quote 


MITSUBISHI! - 
2 1 44MB) .... . & 
TOSHIBA 

35° {720K} 


95° (1 44MB) ... i0e 


i PC HARD DRIVES 
oN CI ORS 

8438 30MB (68 ms) Kit .. 

3650 40MB (61 ms)... 

3053 40MB (25 m8) ..s0s0s 

6085 71 MB (28 ms) 


SY Seagate 


ST-225 20MB (65 ms) Bare/Kit 

ST-238 30MB (65 ms) Bare/Ki 

ST-125 20MB (40 ms) Bare/Kit 

ST-251-0 40MB (40 ms) 

ST-251-1 40MB (28 ms) 

ST-4096 80MB (28 ms) 

Kits include cables, controller and mounting screws 


MONITORS 


SG wee ty 


S25 SAMSUNG pe 


.$349 
$579 
$779 











MULTISCAN 1455N 

@ 256 Colors 

™@ 800 x 600 Resolution 

@ includes $-pin TTL 
& 15-pin Analog 
Video Connectors 


$439 


VGA 1453Q 


@ 14° Screen with 
Tit & Swivel Base 





per 
and company checks toclear @ We accept purchase onters Irom quahhed: 

auenal and Corporate inetiubons 
ALL GALES ARE FINAL. 

ive lems raplaced or repaired 

dacraten Ponayvara deiveren acd ox, [2] 
swlos lx Prices and berms subject io change —— 
without nobce 











TUSSEY COMPUTER PRODUCTS 


P.C.BOX 1006 
STATE COLLEGE. PA 16804 











_ tO SHIPS IT 






Software orders over $100 and 
Accessories under 6 pounds will 
be shipped Federal Express 


{Even at these pnces) You only pay TCP’s standard shipping 
charge Orders amving before 300 PM our time will be 
shipped out same day If part of your order is backorderedine 
remainder will be shipped UPS Ground FREE! 


SECURITY 

@ Your Credit Card is not charged unt your 
order ia shipped 

@ We insure your order at no extra cost to you 

@ Tussey is a financially strong and well 
established company 


CUSTOMER SUPPORT 














2200 (80 col, 170 cps)..... 
P5200 (80 col. 265 cps).....$529 
P5300 (132 col, 265 cps) ... $689 
OKIDATA 

320 (80 col, 300 cps) .......§339 
321 (132 col, 300 cps) .......$499 
390 (80 col, 270 cps) ........ $469 
391 (132 col, 270 cps)....... $679 
393 (132 col, 450 cps) ... $CALL 
TOSHIBA 

P321SL (80 col, 216 cps) .. $429 



























(1 depet pin) 





WADE Hal IN ...seeecserssneer rome STR 
BOY 
testesteceseseseansteseten $99 
MSC TECHNOLOGIES 
OMTUMOUSE srrrrorcerererensorsne $45 


HiRez (320dpi) Mouse ........$89 
Bus Mouse... 


$69 


1200 baud Intomat ......0e+s.++ 
2400 baud Infernal .seeneen~ SCALL 
Practical Peri is 

2400 Baud Internal .....-escseeee $159 
2400 baud External ..e.s0rece-- $109 
Swan Technologies 

1200 baud [toma -secseme-reesenee $69 
1200 baud External .nmvossnrenees $99 
2400 Daud IMerrial -s.erereersoeenr $129 











HEWLETT-PACKARD 
Lasarjet Series i!.-...$1799 


PANASONIC 


KX-PA45O crcsescoreee STSAG® 
serene G ISOS" 


Sic@ur’ 


NX-15 (re¢cp09-907) «pees 
NX-2400 11 70cpav26 pir) .. 





S Gager Fina ° ane $749 


B Group 2 & 3 Compettte 


FASO zetcoss ors 8 2400-9600 baud rate 


LG-500 ireccpete pr 


EGA Wome coencscscnrssterer eve 


PARADISE 
AUTOS WICH 480 corn nsconens $178 
Autoswitch Mono ......——.. $160 









BEDFORD 























integreted Accounting __......§14@ 
0A. BOEING 
VIDEO? BOCNG CNC cacecenrstomrenene $19 
VEGA Del x0 esesencnssescresne $199 Magnavox 7623 (Amber) Boairig Graph er asoenrnnns $184 
Packard Bell wrth titt/sw Bett eT 





Amber or Green .....—--—-.. $89 Pant Shop © eg 


CENTRAL POINT 
GORY APC sierers 















of White ..... 


RGB/CGA 
Magnavox 8762 ..... 
Magnavox 8515 
Samsung SC462C ... 














Call for Pricing on Tutors 
FIFTH PENCE 






secnsansnnsnnesssensocnecesnee EGA Fastback PLUS cern meerannne 
Magnavox 6053 2... $349 FUNK 
ogee Misubishy Diamond Scan $CALL 
Worksheet Uibes ... 


NEC Multsyne Il... 
Packard Bell 1431 
imtec 1455N Mult... 


VGA 
Magnavox 7749 (Grey Scale) ...: 
Magnavox 9082 


GENERIC SOFTWARE, 











ee Foe area 33 
Gen CADDO Level t. 2 or 3$CALL 


Graphic Solution tenv0Ga) ..$169 
HERCULES 

















F nal 
cau rote rree 1°800-468-9044 Co az 


CIRCLE 268 ON READER SERVICE CARD 



























1595 (240cpet-en ll Atter sales support 

3131 (s7cpertaier) P341SL (132 col, 216 cpe). $569 1B Knowledgeable staff all t95 ot 

3151 (22cpeDewey) P351SX (132 col, 360 cps) .$879 Payee ioeene e 
PANASONIC 1524 (2a0cpe24-pinj, @ Our advanced warehouse’ materals 
1080111 Laser Printer is1pom; LASER PRINTERS 





MECA 
Managing Your Money. 


eceenssne $29 
MERIDIAN TECHNOLOGY 
Carbon Copy Pius... 9107 
MICROPRO 
Wordstar Prot Re! 5.0... $249 
MICROLYTICS 
GOter .... 










Windows 286.............$64 
PC Excel (2.1).....$CALL 
C COMPMEL —eneversoresevsey  S2OF 
Fught Simulatar fb 0) 


Norton Advanced Uniibes.. 


$73 
Cr gp U LEU SES 
DESOVIOW wanes ssosseresorseee o1tee STS 


REFERENCE SOFTWARE 
Graammematiig (101) n-ne crererreeen SSM 


SOFTWARE PUBLISHING 
First Publsner.............0) $74 

First Pubksting Fonts . $CALL 
Harvard PM (3:0) ...-. $CALL 


WORD PERFECT 
Deta Perfect 
Execuive 


Ventura Pubhsher (2 0) .......$475 


tco 
af 








Sharpen Your PC Skills and 
Build a Great Software Collection 


ONLY $6.65! 


Monthly Software for 
your IBM® PC or 
Compatible Computer 


Learn From the Experts 


Draw on the vast experience of our 
editors to provide you with care- 
fully selected software you can 
use each month, from spread- 
sheets to role-playing games, 

from telecommunications to 
accounting to recipe programs. 
With easy-to-use documentation, 
you will master each new application 
with confidence and ease. 


Become Experienced Inexpensively 


Without investing a fortune, BIG BLUE DISK will help you to see why 
your PC is the most versatile and powerful tool you own. You will 
know more about your PC, its capabilities, and software for it, than 
you would have thought possible. At $6.65, BIG BLUE DISK is the 


best value in software today. 


Try our Monthly Software for Three Months 


Every month your postman will bring you the latest issue of 









Reviewers Love BIG BLUE DISK! 


“,..Big Blue Disk offers games, educational programs, product 
reviews, programming utilities, and even commercial 
programs. We had more fun than an ant at a picnic, and we're 
going to subscribe!...RATING: BGM Value for Money” 
(A-star rating) ..ccsssssssecsssesseess sesseeeereas FAMILY COMPUTING 
“Big Blue Disk is really a big bargain since you get a lot o; 
different things for a reachable Pree Sondise ne the me 
family for one low price is something you just can’t beat.” 
gcctbbtrer diners ees 1001 News For TANDy 1000 Users 


Contents of Issue #24* 


* Small Business Accounting System 
This package does a small general 
ledger for small businesses. 

* Calorie Calculator Where have all 
the calories gone? 

* Advanced Algebra Toolbox Do 
complex arithmetic, 


uations, and 
matrices with this math package. 

¢ Print Shop™ Graphics Print out a 
collection of spooky images 

* Mandelbrot Microscope See the 
world in fractals. 


* Poker Solitaire Form interlocking 
poker hands to achieve the highest 





‘ore, 
“(Available as a Back Issue) 


BIG BLUE DISK, contained on two unprotected 360K 54" diskettes, or 


one unprotected 720K 34" diskette, whichever you prefer. Each issue 
is chock-full of great software, including utilities, games, home and 
business applications, and educational programs. Order now and you 
will receive “The Best of BIG BLUE DISK” absolutely free. 


TAM PC 380 trademark of International Business Machines 





dnuilable at Waldendroks, B. Dalton Booksellers, and fine bookstores evervubere (cover price $9.95} Apple ff and Commodore 64/128 versions atso available 


FRE the “Best of BIG BLUE DISK”—a collection of 
nine of the best programs from recent issues— 

when you order the next three issues of BIG BLUE DISK for your 

IBM PC or compatible computer. 

Below are the programs on the “Best of BIG BLUE DISK”: 


Cale-Man Political Preference 
SuperDots Laser Show 
Loan Amortization DOS Command History 
Disk Indexer (Kramden Utility #1) 


Family Tree The “COLOR” Command 


Your Satisfaction Guaranteed 


If you are not satisfied with your purchase for any reason, return 
your first issue for a full $19.95 refund. The “Best of BIG BLUE 
DISK” is yours to keep. You can’t lose. 


Yi 1 Please rush my free “Best of BIG BLUE DISK” and 
ES. start my three month subscription to BIG BLUE DISK 
for my PC or compatible for only $19.95 postage paid. 1 
understand that this isa trial subscription and that lam under no 
obligation to continue beyond three months. (Canada/Mexico 
$24.95, Overseas $27.95) Make checks payable to Softdisk, Inc. 

OQ BIG BLUE DISK” for your IBM PC or compatibles (5'/4" disks) 

BIG BLUE DISK™ for your IBM PC or compatibles (3'/2" disk) 
Name 


Addressym ee 
City. CState_ ZIPH+4 
Telephone, aa en ee eee 
Q VISA/MC QO AmEx Q Payment Enclosed (ss. funds) 
Card# Exp. Date 


Call Toll Free 1-800-831-2694 


(Louisiana Residents add 4% Sales Tax) PMO19 
SOFTDISK, Inc. * P.O. Box 30008 * Shreveport, LA 71130-0008 
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VIEWPOINTS 


PC ADVISOR 


How to survive a disk crash, advice on unattended communications between computers, and 
suggestions for upgrading the ROM BIOS of a vintage PC. 


SURVIVING A DISK CRASH 
Recently, 1 tried to boot my files disk on 
my Toshiba T1200F computer. To my dis- 
may, the computer displayed a disk error. 
Does this mean that the disk is crashed and 
that I can’t save my beloved files? Is there 
a program that I could use to save my files? 
Joseph Abbo 
Peoria, Illinois 


You write that you are using a ‘‘files’’ 
disk. Normally, when you format a files 
disk (a disk used to store application files 
rather than programs), you use the FOR- 
MAT command without additional param- 
eters. You cannot use a disk as a boot disk 
unless you format it with the /s parameter. 
So if you did not use FORMAT /s when you 
formatted the disk, you should expect a 
disk error when you start your computer 
with that disk in the boot drive (A:). 

Also, since you are using a laptop com- 
puter with a 720K 3'4-inch floppy disk 
drive, it's wise to check that your 3'4-inch 
disk is one that was originally formatted on 
your computer. If it was formatted on an 
IBM PS/2 computer, for instance, your 
problem could stem from using a 1.4MB 
disk ina 720K drive. 

If you truly have a crashed disk (one that 
Should boot the computer but won't, or 
one that the computer cannot read), sever- 
al things could be wrong with it. It may 
have a corrupted boot track, or a corrupt- 
ed file allocation table (FAT), or be physi- 
cally damaged (by a magnet, for exam- 
ple), and so forth. 

There are many software programs spe- 
cifically designed to recover data from 


both floppy and hard disks that have 
crashed. A roundup of these products ap- 
peared in Winn L. Rosch's article ‘‘Back 
from the Brink: File Recovery Software’’ 
(PC Magazine, August 1987). List prices 
ranged from $29.95 to $150. Of course, if 
your disk has been physically damaged, 
there may be no data left to recover. 

One of the programs reviewed in that is- 
sue, The Norton Utilities Advanced Edi- 
tion (Peter Norton Computing, 2210 Wil- 
shire Blvd., #186, Santa Monica, CA 
90403; (213) 319-2000) has recently been 
upgraded to Version 4.5. Among its new 
features, it now includes a program called 
the Norton Disk Doctor (NDD), which 
automatically reconstructs your boot track 
if it has been corrupted. The Norton Utili- 
ties Advanced Edition lists for $150. 


IN THE STILL OF THE NIGHT 
I am a software developer for a company 
that sells a real estate advertising database 





a There are many 
software programs 
designed to recover data 
from ‘‘crashed’’ (un- 
bootable or unreadable) 
floppy or hard disks. 





package. We need to access information 
input into a database on a remote comput- 
er. The information must then be trans- 
ferred to our main computer via modem. 
We use IBM-compatible PC AT and PC- 
XT computers. 

1 am looking for communications soft- 
ware that will give the calling computer 
power over the remote computer. The soft- 
ware must have a powerful command lan- 
guage. It should be able to tell the remote 
computer which files should be sent, and 
so forth. The calls will be done in batch 
form in the middle of the night, thus infor- 
mation transfer must be done completely 
without the intervention of a person. The 
program in the calling computer must be 
activated by the computer’s clock. 

Which software packages will give me 
the flexibility and power I need? 

Scott D. Memmott 
Redding, California 


The January 12, 1988, issue of PC Maga- 
zine includes an article called ‘‘Remote 
Computing: The Next Best Thing to Being 
There,’’ by M. David Stone. Six of the 
eight programs reviewed in that article are 
designed mainly for unattended remote op- 
erations of the type you are looking for. 
The winner of the Editor's Choice in 
that article was PC Anywhere, from Dy- 
namic Microprocessor Associates of New 
York (distributed by EKD Computer Sales 
& Supplies Corp., 764 Middle Country 
Rd., Selden, NY 11784; (516) 736-0500). 
PC Anywhere is designed for unattended- 
host operations but can also function for 
long-distance collaborations or support. It 
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was the least expensive product of the 
graup, with a retail price of $99. 
Depending an yaur ‘‘pawerful cam- 
mand language,’’ needs, investigate 
Co/Session fram Tritan Technalagies Inc. 
(146 Maple Ave., Red Bank, NJ 07701; 
(201) 741-3232), alsa reviewed in the 
same article. Co/Session can be used with 
Triton Technalagies’ Session/XL, a 
scripting and tasking cammunicatians lan- 
guage far autamated file transfers, print- 
ing, and executian af pragrams and DOS 
commands. Other features include support 
af canditianal statements, errar checking, 
and command-line arguments and vari- 
ables for automating remote PC-to-PC 
communicatian tasks and operatians. 





The list price of Session/XL, which 
works from the calling (hast) PC, is $225. 
The remate PC requires a Ca/Sessian Sup- 
port ar Applicatian license. The Support 
license lists for $175; the Applicatian li- 
cense lists far $125. 


Travel 


Wherever your business takes you, take along 
the WorldPort 2400™ Portable Modem. Leaving 
the office doesn’t have to mean leaving behind 
the world of high-speed, 2400 bps communica- 
tions. Worldwide, in virtually every situation, 
including hotel rooms and phone booths, your 
ability to communicate clearly and efficiently 
temains intact. 


Representing the cutting edge of modem tech- 
nology, the WorldPort line of portable modems 
combine a broad range of features that bring 
you the best value in modems today. Features 


UPGRADING A VINTAGE IBM PC 

Town a 1981 vintage IBM PC that has ful- 
filled my needs until recently. I find that I 
need EGA capabilities not supported by 
the IBM ROM BIOS. Do you know a 
source of ROM BIOS chips that will up- 
date the computer? 

If not, will changing the motherboard to 
one of the aftermarket ones advertised in 
PC Magazine solve the problem? Can you 
suggest which are the most compatible? A 
4.77-MHz 8088 supplies all the speed I 
need for the word processing I do. 

Jeffrey R. Crass 
Stony Brook, New York 


There is a way yau can obtain the ROM 
BIOS upgrade yau need. Self-Reliant PC 
Products (1750 Kalakaua Ave., #3-133, 
Hanalulu, HI! 96826; (808) 946-1808) 
sells authentic IBM BIOS chips for $49.95 
each. According ta a spokespersan far the 
campany, the chips were acquired at auc- 


that go far beyond costly internal units, such as 
Bell and CCITT standards, direct connect and 
acoustic interface (300 and 1200 bps), battery 
power, shirt pocket size, and a tiny price. 


In fact, the WorldPort modems are the ultimate 
for both portable and desktop applications. And 
the WorldPort 2400 comes with Carbon Copy 
PLUS™ communications software, for even 
greater value. 


If you want a modem that works where you do, 
put the WorldPort Series to work for you. In 


tion and are in limited supply. 

Anather way ta abtain an IBM ROM 
BIOS is fram sameane who is upgrading 
an IBM PC with a 286 or 386 mother- 
board. Yau might know of someone who 
has done this ar you could cantact a local 
user group for members who have made 
this change. 

If you decide to change your mother- 
board, make sure ta select one that is in- 
tended far the IBM PC chassis and not the 
XT ar AT. Remember, the PC chassis has 
anly five expansian slot cutouts. Saftware 
campatibility an an aftermarket mother- 
board is determined chiefly by the ROM 
BIOS. Among the more compatible anes 
are the Phaenix BIOS and the Award 
BIOS. 


ASK THE ADVISOR 

Send your questions to PC Advisor, PC 
Magazine, One Park Avenue, New York, 
NY 10016. Pt 


the office. On the road. Or at home. For more 
information about our full line of WorldPort 

modems, or the name of your nearest dealer, 

call us at 800-541-0345. (In New York, 516- 
261-0423.) 
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TELEX: 6502848020 
FAX: (516) 754-3491 


WortdPort 2400 is a trademerk of Touchbase Systems. Inc. Carbon Copy PLUS is a trademark of Meridian Technology, Inc. 
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COMPUTER 
SYSTEMS 





YOUR CHOICE 


Austin i Systems: Heavy on 


Power an 


Standard Features: 

* Intel 80386 Double Sigma 
Processor runs 20 MHz 

+ 30 MHz Throughput 
Performance 

* American Made Mother- 
board Expands to 8 MB, 
32 Bit RAM 

* 64K Static RAM Cache 
@35Nano'’s 

* 1-32 Bit, 6-16 Bit, 
1-8 Bit Slots 

* DeskTop Chassis 
~— Tower Optional - « 

* Dual Floppy/Harddisk 
Controller 

© 3,5” 1.44 MB or 5%" 1.2 MB 
Floppy Disk Drive 

* Keytronics Enhanced 101 
Keyboard 


* Mitsubishi VGA Color Monitor 

* VGA 640°480 Analog Display 
Adapter 

* 80 MB 28 mls Fast Access Hard 
Drive 

* 1 FULL. MB of 32 Bit RAM 

° GE | Year On-Site Service 
Contract £ 


$3995°° ( = 


Complete as shown 


© 2 Serial Ports & 1 Parallel Port 


* Clock with Battery Backup 

* 80287 & 80387 Math Co- 
Processor Support 

Users & Technical Reference 
Manual 

* Built-in Setup & Diagnostics 
Program 

* Fully DOS 4.0 & OS/2 

* Compatible 


* Mitsubishi EGA Display Monitor 

* Paradise EEGA Autoswitch 
Display Adapter 

* 40 MB Fast Access Harddisk 

* | FULL MB of RAM 

* Supports EMS L1MM 4.0 
Standard 

* GE | year On-Site Service 
Contract 


2295" 


Complete as shown 


ee 
a = coe 
$2745 


Ls 
+1 
“ALL MARDORIVES ARE FAST ACCESS = 00 MLS or LESS 


MIPS Test and Bottomline: 
Performance You Gan Really Count On 


CALL AND ORDER TODAY! 


ater 7 a 
Overseas (512) 458-5106 


MONOAY-FRIDAY: 8BAM-7PM CENTRAL 
SATURDAY: 10AM-5PM 


AUSTIN 


COMPUTER 
SYSTEMS 


7001 N. LAMAR + SUITE E-198 
AUSTIN, TEXAS 78752 





 sAUSTIN 286 MIPS 


GE Service, Light on Price 


(oy, (@} 532 


Standard Features: 

* True Intel 12.5 MHz 
80286 Processor 

* Dual Floppy/Harddisk 
Controller with 1.1 Inter- 
leaving & 32K Harddisk 
Cache 

* Western Digital Mother- 
board Expands to 4 MB, 
16 MB total 

* Shadow RAM buffers 
slow B1OS into Fast RAM 

° 3,5" 1.44 MB or 54° 
1.2 MB Floppy Disk Drives 

* Phoenix BIOS 

* Keytronics Enhanced 
101 Keyboard 

* 2 Serial Ports & 
1 Parallel Port 

¢ | PS/2 Mouse Port 

» Clock with Battery Backup 

* 80287 Math Co-Processor 
Socket - 

* FCC Class B Approved 

* Users & Technical 
Reference Manual 

» Diagnostic & Utility 
Programs 

* Fully, DOS 4.0 & OS/2 
Compatible 





en 


| 1BM. AT, OS'2, AND PS/2 ARE TRADEMARKS OR REGISTERED TRADEMARKS OF THE IBM CORPORATION. OTHER BRANDS AND PRODUCT NAMES ARE 
TRADEMARKS O8 REGISTERED TRADEMARKS OF THEIR RESPECTIVE HOLDERS. PRICES AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 
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Clockwi A. 
AST Premium 
Workstation/286 
10 MHz, 286 CPU. Sleek, ait- 
purpose office AT-compatible 


AST Premium/286 
10 MHz, 0 wait-state, 286 
CPU. Top-rated AT 
compatible performance 


AST Premium/386C 
20 MHz, 386 CPU. High- 
epeed. 32-bit caching 
architecture 


AST Premium 386/25 
25 MHz, 386” CPU. Fastest 
386 aystem available 


Ty) 
Workstation/386SX 
16 MHz, 386SX"’ CPU. 
Powerful, cost-effective 
deaktop computing 





The Power 





When it comes to selecting name brand 
computers that satisfy a wide range of power 
requirements, AST makes your job simple. In 
five ways. 

First, for CAD/CAE, LAN, multi-user and 
other applications requiring the most power- 
ful personal computer available, AST provides 
the 25 MHz, AST Premium® 386/25. Based on 
the Intel® 386 chip with an integrated cache 
architecture, the AST Premium 386/25 pro- 
vides the ultimate solution for sophisticated 
processing. 

For applications that don’t require quite 
so much power, AST offers the 20 MHz, AST 

woe Premium/386C with cache 
memory, and the slim-line, 
16 MHz AST Premium 
Workstation/386SX. With 
both you can use your 
current MS-DOS® appli- 
cations. And take advantage of the next- 
generation, 32-bit operating systems and en- 
vironments, including Microsoft® Windows/ 
386, UNIX® System V/386, OS/2™ and more. 

Of course, not every application requires 
386 architecture. For word processing, spread- 
sheets or desktop publishing, the award- 
winning AST Premium/286 is the power of 
choice. Built with FASTslot™ technology and 
unbeatable compatibility, the AST Premium/ 
286 provides a top-notch 286 system today 
with built-in 386 CPU upgradeability. 

And for extra value in a 286 PC that 
looks like it ae in the executive suite, 





Choice. 





choose the AST Premium Workstation/286. 

As experts say, “This is one slick, attractive 

corr machine. . .like other AST 

Pea e'a machines, it's built like a tank” 

No matter which AST Pre- 
mium Computer you choose, 

—PC Digest 

Em you can depend on the same 

dedication to technical excellence that earn- 

ed the AST Premium/286 industry honors as 

the best-built 286-based PC available. 

In fact, AST’s reputation for providing 
high-quality, top-value products extends 
throughout our leading board-level en- 
hancements and connectivity solutions. 

So, give yourself the power of choice— 
AST Premium Computers. For more in- 
formation, call (714) 863-0181, ask for 
operator BBI. 








| (1 Please have an AST representative call me_ 
ea Clanend user (la reseller 


6 —————_———— re 
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® 
RESEARCH INC. 


Times Have Chan anged. 
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markets products worldwide—in Europe and the Middle East call 44 | 566 4350; in Japan call $13 447 4303; in the Far East call 852 5 717223; in Canada call 416 
80386SX regystered 


*LAN Magzzine, Jan. 1988 
S26-7914 ASE AST logo ane AST Prewoumn enced Uademaarts AST Reseach nc 80386 and 


trademarks intel Corp. All other product and brand names are trademarks and 


trademarks of their respective companies. Copynght © 1988 AST Research, Inc. All nghis reserved. 
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LIBRARY SUPPORT. 
ANOTHER CAREER OPPORTUNITY FOR PCs 
WITHOUT OUR 386 MOTHERBOARD. 


With Our MotherBoard, Your PC, XT or AT Can Run New 
OS/2 Releases! If you'd rather keep your computer on your desk 
than under foot, get our 386 MotherBoard. Our Board will give your 
spreadsheet, complex CAD and graphics, and multitasking applications 
a boost to boast about. In fact, our line of MotherBoards accelerate 
your PC, PC/XT or PC/AT to speeds equal to the IBM PS2 Model 80. 
And faster Because we've built in 1 Megabyte of high speed RAM and 
a 387 math coprocessor socket. 

Accelerator Cards Have No Future. An accelerator card 
can only turn an obsolete computer into a faster obsolete computer. 
Our MotherBoards advance your computer into a new 386 system! 
They run 0S/2, Windows/386, UNIX V and PC-MOS/386. For more 
power, you'll find 16-bit expansion slots that accommodate the latest 
1/0 expansion cards. Only our 386 MotherBoards give your 
PCs an unlimited future! 

The Critics Applaud! PC Magazine awarded our Board “The 
Editor's Choice” for 386 Replacement Boards. PC World called it “the 
Upgrade Product of theYear” 


‘Trademarks: [BM PC, XT, AT, PS2 and 0S/2; IBM. 
Intel 386: Intel Corp.; Windows/386: Microsoft Corp. 


Technical Features = 16 MHz 80386# 1 Megabyte of 100 nsec 
4-way interleaved RAM = PC/AT compatible 1/0 and BIOS for support 
of OS/2 = Six 8-bit expansion slots = two 16-bit expansion slots; 
four on 386 MotherBoard /AT = One 32-bit expansion slot for up to 12 
Megabytes of high speed memory « Battery-powered clock calendar 

386 MotherBoard for the PC or PC/XT...... 

386 MotherBoard for the PC/AT 

386 MotherBoard/20 MHz for PC/AT 

32-bit RAM Board (1 Mbyte installed; up to 4 Mbytes) 

16 MHz 80387 math coprocessor 

16-bit combination hard disk /floppy disk controller ..... $245 


Step up your PCs with our easy-to-install 386 MotherBoards. For more 
information, call: 1 (800) 443-6284. In NewYork: (516) 434-1600. 


All our products are available at your local computer dealer! 


Hauppauge Computer Works, Inc. 
175 Commerce Drive, Hau, e! 
Hauppauge, NewYork 11788 Pp 
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BY RICHARD HALE SHAW 


dBASE IV has finally arrived. 
The wait has been long and tire- 
some, but the finished product 
represents no less than a com- 
plete overhaul of this immense- 
ly popular package. 


ditions concern the user inter- 
face, you'll also find a host of 
other long-awaited enhance- 
ments. 

In a change that gives 
aBASE IV a whole new look, the 
Control Center replaces the 
dBASE II Plus Assistant for or- 
ganizing and displaying any da- 
tabase objects (files, views, 
forms, reports, labels, and pro- 


as an application front end, 











While the most obvious ad- | 


grams). Developers can use this | 


Catalog, Toots Exit, 

Use a different catalog 

Modify catalog nane 
ecription of catalog 


highlighted file from catalog 
Shanse des scale ton of highlighted file 


COUPE 


an. INTEND ow 


comm he 


Position selection bar: 14 
Add a fila to the catalog 





Select: <4 
into the current | 


(creat <parent> 
——4 aL> 


Leave picktist: Esc 
selected panel 


The Control Center, which replaces the BASE II Plus Assistant, provides a means of 
organizing all of your files, queries, reports, and applications. 


while end users can use it to ma- 
nipulate any facet of a database 
and virtually eliminate the need 


NewViews Adds Payroll, Crash 





to learn dBASE commands. The 
Control Center includes a file 
manager and directory display 


















BY LEE THE 


NewViews, Version 1.12, up- 
dates the integrated, real-time 
accounting program and proce- 
dural language that won the 
1986 PC Magazine Award for 
Technical Excellence. 

This version adds Payroll, 
crash recovery, forced audit 
trails, NetBIOS LAN support 
(albeit as a single-user applica- 
tion), color support, improved 
manuals, a utility that improves 


Recovery, NetBlOS Support 


on DOS file handling with files 
larger than 2MB in size, and op- 
tional source code hiding for 
procedures (which resemble 
spreadsheet macros). 

You can request a catalog 
that lists 131 third-party tem- 
plates, procedures, utilities, and 
training aids, along with 142 
North American consultants 
and training centers (70 of them 
in Canada). 

NewViews puts financial and 
management reporting first. 
Most accounting packages put 
day-to-day bookkeeping first, 


financial reporting second, and 
management reporting a distant 
third. 

NewViews’ priorities make 
sense, though. Improved book- 
keeping can do wonders for 
cash flow by tracking receiv- 
ables more tightly, but one great 
high-level decision guided by 
data from the accounting system 
could mean far more to a firm’s 
success. 

But it must be timely. So the 
whole system updates with each 
transaction (instead of the tradi- 

(continues on page 36) 
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| WYSIWYG report and label de- 
| signer, allowing you to create 















OKS 


Finally . . . dBASE Gets New Look, 
Adds WYSIWYG Reports, sat 






as powerful as most DOS shells 
on the market. 
aBASE IV also adds a 










reports exactly as they will ap- 
pear when printed. A report can 
include calculated fields, the 
system date, page numbers, 
summary fields, boxes, lines, 
menu styles, and printer fonts. 
Installable printer drivers allow 
you to switch quickly between 
four different printer configura- 
tions. 

The on-line help now ap- 
pears in windows, with options 
to choose related topics or print 
the help screen for reference. If 
you enter a command incorrect- 
ly, the help feature will let you 
edit the command, view the 
help screen for it, or cancel the 

{continues on page 35) 
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ert new low-end DTP star «. 34 


The Norton Utilities 4.5 
Adds automatic disk repair 37 


GoScript, Freedom of 
Press 


PostScript for any printer.. 43 


Aurore 1024 
8514/A-compatible 
adaptefevees 


Per:FORM 
WYSIWYG forms «22000048 


Look & Link 


View multiple 
spreadsheets ..esscesssrcene OF 


UltraVision ......0.0000+00 56 






























BY TAMI D. PETERSON 


Publish It!, a$295 desktop pub- 
lishing package from Time- 
works, purports to be not only 
full-featured, but also so easy to 
use that you'll be cranking out 
your first document in less than 
an hour. Anyone who has al- 
ready spent countless hours 
wrestling with an expensive 
DTP package may secretly wish 
this weren’t true. But, for the 
most part, this package fulfills 
its promise. 

As an added bonus, the 
package seems patterned after 
Ventura Publisher. Both prod- 
ucts run under the GEM envi- 
ronment (included with Publish 
It!), employ the same modes of 
operation, offer the same style- 
sheet functionality, and use 
similar keyboard commands in 
the absence of a mouse. In 
short, if you know Ventura, 
you'll know Publish It!, if you 
know Publish It!, your learning 
curve to Ventura will be a lot 
flatter. 

Publish It! is a page-oriented 
program. This means it is well 
suited to conventional layout 
applications like newsletters, 
brochures, advertisements, and 
office correspondence. While 
the feature set is strictly focused 
on the short-document market, 
it can reasonably handle the oc- 
casional longer document with 
such features as auto pages, 
style sheets, auto text flow, 
headers, footers, and wrap- 
around graphics. Controls for 
text keming and line leading 


to this program. 

Like Ventura, Publish It! 
utilizes four mode settings to 
perform all operations: Frame, 
Paragraph, Text, and Graphics. 
In a rare instance of Publish It! 
topping Ventura, the Text mode 
offers word processing features 
like Find, Word Count, and 
Global Search and Replace. The 
Graphics mode also boasts an 
unexpected gem or two, includ- 





add further professional quality | 








ing a freehand drawing tool. 
Style sheets are a common 
element in all high-quality desk- 
top publishing programs. This 
inexpensive program uses them 
in a logical and sophisticated 
manner that is occasionally 


File ‘ee Options Page Style | text | Graphics Help PUBLISH 
is 


mB Na MAB tila 


Publish li! allows a wide variety of style-sheet paragraph options. You can include any 
of 15 unique bullet characters as part of a Paragraph Tag. 





lacking in its more-expensive 
brethren. 

Text, grouped by para- 
graphs, is **tagged’’ to automat- 
ically take on various character 
and line formatting. For in- 
stance, major headings through- 
out a document might initially 
be tagged with a style named 
Major Heading. Each Major 
Heading, once tagged, takes on 
the predefined look (for exam- 
ple, a 24-point bold font, cen- 
tered in the column). The utility 
expands when the attributes of 
the style are laterchanged. If so, 
all major headings throughout 
the document will immediately 
transform. 


as an attribute of a style, making 


short reports and presentations | 


just a few mouse-clicks from 
completion. You choose from 
15 different bullet charac- 
ters—basic round dots to mod- 
em square boxes, in either sol- 
id, outlined, or shadowed 
silhouettes. 

You’ll also find a Master 
Page feature, which allows re- 











$295 Publish It! Works Like Ventura 
Publisher, Stresses Ease of Use 


peating column guides, images, 
and text to appear on all pages. 
Four different page layout 
sizes are available, in both por- 
trait and landscape. Don’t wor- 
ry about changing your printer’s 
orientation—Publish It! will let 





your printer know what's com- 
ing and swap the appropriate | 
fonts. 

Six built-in fonts, ranging in 
size from 6 to 36 points, will 
support HP-compatible laser 
printers. A wide variety of 9- 
and 24-pin dot-matrix printers 
are also supported, as are Post- 
Script printers. 

This program does not rely 
solely on its intuitive nature to 
tum you into a desktop publish- 
er. There are a multitude of aids 
to get you going. A well-written 
manual, a quick-start tutorial, 
extensive help menus on- 
screen, and a coherent reference 


| card, all work to fulfill the less- 
Bullets can be incorporated 


than-1-hour pledge. 

Publish It! bundles 150 line- 
drawings for use with the pro- 
gram. The documentation pro- 
vides a printout of each one. 

You can also import graph- 
ics from other sources. Publish 
it! supports PC Paintbrush, Lo- 
tus 1-2-3, and all GEM line and 
image formats. Text files can be 
read from Micrasaft Ward, 
WordPerfect, WordStar, AS- 
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| CII, as well as several other 








word processors distributed by 
Timeworks. 

Enclosed in the Publish It! 
package, you'll find a small cat- 
alog promoting other Time- 
works products. Among them 
are additional font packages, 
graphics libraries, and prede- 
signed style sheet bundles to get 
you started even more quickly. 
These add-on packages sell for 
$39.95 each. 

The bottom line? Companies 
that have standardized on Ven- 
tura Publisher have a rather in- 
teresting reason to consider this 
product. Publish It!, with its 
similarities to Ventura’s inter- 
face and operations, may prove 
to be the perfect beginner’s pro- 
gram. If upgrading were re- 
quired at a later date, user re- 
training costs would be 
minimal, though documents 
could not be shared between the 
two applications. 

Moreover, even on its own 
merit Publish It! compares fa- 
vorably with some desktop pub- 
lishing programs selling at three 
times the price. Within its own 
price range, Publish It! stands 
ahead of all the competition. [8 
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Publish ft! 

Timeworks Inc 

444 Lake Cook Rd. 

Deerfield, IL 60015 

(312) 948-9200 

List Price: $295 

Requires: 512K RAM, graph- 
ics card (mouse recommended), 
DOS 2.0 or later. 

In Short: An economical, ver- 
satile, and easy-to-learn DTP 
program that’s perfect for short 
documents. Its Ventura Publi- 
sher—like operation, as well as 
its impressive range of features, 
should appeal to corporate buy- 
ers. Nol copy protecied. 
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dBASE IV 


(continued from 33, 


command entirely. 

And of course, dBASE IV 
sports Structured Query Lan- 
guage (SQL), the database lan- 
guage used inIBM’s mainframe 
database, DB2. SQL can access 
dBASE databases via an SQL 
mode, which allows a subset of 
dBASE commands and func- 
tions to remain active. The SQL 
implementation has the look 
and feel of DB2’s SQL, and de- | 
velopers will be able to simplify 
programming chores by includ- 
ing SQL in their programs. 

Less obvious at first glance 
are dBASE [V's data integrity | 
controls. An AUTOSAVE op- 
tion will keep disk files and 
DOS file allocation tables up- 
dated as you make alterations, 
eliminating vulnerability to 
power outages and system 
crashes. A transaction process- 
ing facility allows a developer 
to designate the starting and 
ending points of a transaction 
period, so a database can be 
rolled-back to its prior state, if | 
desired. 

A built-in compiler automat- 
ically converts dBASE IV pro- 
gram files (.PRG) into an inter- | 
mediate object code and then 
recompiles them after modifica- 
tion. A full-screen, windowing 
debugger allows you to step line 
by line through programs, dis- 
playing the status of variables 
and stopping at up to ten break- 





points. SQL program files 
(PRS) are also accessible by 


| the compiler and the debugger. 


dBASE IV allows greater ac- 
cess to memo fields, which can 
be edited in a window and ma- 
nipulated by a new set of func- 
tions. The editor (also used for 


Organize Append Go To Exit 


= ee — 
Last field dedex 
Field nusber — 


Field Mase | Field 


TRANS_NO 
PART 1D 


Character 
Character 
Character 
Guser ic 

Character 


wz 


Character 
Guseric 


BSeovenaune 


eae 
= 


ms 
GR 
anscecsaa SS 


Character 


tangent, and pi, and take advan- 
tage of dBASE IV's floating- 
point data type. 

Several additional features 
reduce the dBASE code required 
for a specific task. Lookup will 
search unselected databases; 
Scan will find records that meet 


12:14547 om) 


Bytes remaining: 3073 


dBASE IV provides pull-down menus from virtually anywhere in the program. Here 


they’ re used to modify a database structure. 


programs) can handle larger 
files and offers block copy and 
move, and auto-indent. You can 
use either pull-down menus or 
the familiar Ctrl-key combina- 
tions. 

A wealth of new commands 
and functions are available in 
dBASE IV, including user-de- 
finable menu functions and hor- 
izontal and pop-up menus. New 
mathematical functions can cal- 
culate standard deviation, fu- 
ture and present value, sine, 


Performance Tests: dBASE IV vs. 
dBASE III Plus and R:base for DOS 


d BASE IV's performance times show considerable improvement 


over those of dBASE Ii! Plus, thanks to refinements in the 


Indexing algorithm and index file structure. These changes, 
however, may also be responsible for dBASE /V's higher ti 


Search test. Ail tests were performed on a 50,000-record file. 


Performance Times 
(Times given in seconds) 
Index 


R:base for DOS 
dBASE ill Plus 
dBASE IV | 


The Delete and index (four-colurnn version) test 
Measures the time required to remove four columns: 
(Units, SeiiPrice, BuyPrice. and TranDate) from a 
Product table created for this task, and then to reindex 


the file It necessary. 


694, 
2,401. 
aS 


Delete and 


Search 
5.81 
7.00 

~ 10.00 


68 
00 


model « coupe). 


The import test measures how 
can impon an ASCH file (of either fixed-fleld length or 


me In the 


import 

4,781.15 
4,041.00 
1,637.00 


The Search test measures the time It takes to locate the 
first record that satisfies two criteria (make = Fendhi and 


a specific condition; Calculate 
can perform several simulta- 
neous mathematical operations 
on an entire database; Browse 
and Edit are more easily used in 
an application now, and youcan 
switch between them with a sin- 
gle keystroke. 

aBASE IV’s database files 
allow each field to be an index 
key, with up to 47 keys stored in 
asingle index file that dBASEIV 
updates automatically. In addi- 
tion, database files can have 


the databaso 
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more than one simultaneous re- 
lation to another file. 

Other improvements include 
automatic sensing of LIM ex- 
panded memory and a complete 
keyboard macro facility. Pro- 
grams can be nested up to 256 
levels deep, and the history can 
store up to 16,000 previous 
commands. Finally, dBASE [V 
can read and write Framework, | 
Multiplan, and Lotus 1-2-3 file 
formats. 

How does dBASE IV mea- 
sure up? Although installation 
of dBASE IV is easy, it is time- 
consuming. Once finished, 
you'll find that the 14 disks oc- 
cupy nearly 4MB of hard disk 
space. 

dBASE IV features that will 
seem revolutionary to seasoned 
dBASE users are mere copies of 
those offered by competitive 
products. A dBASE [V *‘work 
surface’’ for constructing que- 
ries or views is a clone of the 
Paradox Query-by-Example 
(QBE). dBASE IV has two-di- 
mensional memory arrays, but 
FoxBASE has had these for 
some time. 

The dBASE Browse and Edit 
commands will automatically 
refresh displayed data to reflect 
changes made by other users, 
but Paradox offered this in 

(continues on page 36) 





(CEASE It Pius « 100) 


format) with an index on the first fleid. 


comma-delimited 
We included the indexing portion of the test to avoid 


by indexing. 
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1987. As for user-defined func- 
tions, data validation, 255 fields 
per record, a configurable 
prompt, and a real applications 
generator—dBASE IV may have 
them now, but it certainly re- 
sembles a me-too effort from 
Ashton-Tate. 

While you can mix up SQL 
and dBASE programs, SQL 
won’t work with the dBASE 
runtime, eliminating it from use 
in standalone applications. 
And, while the inclusion of 
SQL provides a relational face- 
lift, one can hardly call dBASE 
IV relational. Indeed, Ashton- 
Tate has dropped this term from 
its description of dBASE. 

The bottom line? Whether or 
not dBASE fV will be your 
DBMS of choice depends on 
your view of dBASE in general. 
If you’re a die-hard dBASE fan, 
you'll love dBASE [V's new fea- 
tures and 100 percent compati- 
bility with dBASE If Plus. \f 
you’ve already explored dBASE 
alternatives, you'll find the new 
features and improvements in- 
teresting. But the majority of 
the new features, except SQL, 
are available in existing prod- 
ucts. Finally, if you’re a rela- 
tional database afficionado, 
you'd best slay away—this 
**somewhat-relational’’ DBMS 
is not for you. Puy 


ACT 
FILE 
[aBASEIV 
| Ashton-Tate Corp. 

20101 Hamilton Ave. 

Torrance, CA 90502-1319 

(213) 329-8000 

List Price: $795 

Requires: 640K RAM, hard 

disk drive, DOS 2.0 or later. 

In Short: dBASE fV adds a host 

of significant improvements 

over previous versions, incliud- 

ing anew interface, 

WYSIWYG report design, 
automatic data integrity fea- 
tures, and a complete imple- 


mentation of SQL. Not copy 
protected. 
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NewViews 


{continued from 33 


tional batch mode). Monthly 
closing is strictly optional. 
NewViews makes querying 


data intuitive. At boot you see a | 


menu of reports, such as bal- 
ance sheet, income statement, 
accounts receivable, accounts 
payable, changes in financial 
position, sales, cost of goods 
sold, inventory records, fixed 
assets, payroll tax withhold- 
ings, and payroll expenses 
schedule. Detail is maintained 
for 2 years (10 in summary 
form). 

To look at the balance sheet 
report, you move the cursor to 
that heading and hit the Slash 
key. A bar menu appears. High- 
light the Document command. 
(The others are Edit, Go, Block, 
Print, Cursor, and Window.) 
The Cursor Down key pulls 
down the Document menu. Go 
to Expand on it, hit Enter, and 
you get a window on the balance 
sheet report. 

To access a particular bal- 
ance sheet account, you use 
Document Expand again to 
open any line item on the report 
into a report on that item only. 
One more Document Expand 
and you're at the last level, 
looking at the actual transac- 


tions the bookkeeper entered for | 


a given highlighted account. 

At nearly any point, Fl 
brings up good context-sensi- 
tive help. 

The distribution level is 
where you shovel in the raw 
data. ‘*Goto’’ commands let 
you sidestep multiticred Docu- 
ment Expand sequences. 

To generate needed reports, 
NewViews provides an impres- 
sive level of flexibility. You can 
create reports as templates, and 
the procedural language lets you 


| build them into the system with 


plenty of bells and whistles. 
Dozens of templates with open 
source code come with the 
package. 

Thus NewViews can be mod- 
ifted extensively without alter- 
ing the core, protecting your ac- 
cess to NewViews’ technical 
support. A quarterly newsletter 
also contains handy procedures, 


| templates, and tips on writing 


your own. 
Despite its virtues, New- 
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Print Cursor Window 


Ope 25,85 


The Home view of NewViews lists all available reports, which you can 


expand through the documeni submenu. 


Views wasn’t an Editor’s | 
Choice in our last special ac- 
counting software issue (Sep- 
tember 15, 1987). And while 
our Price Waterhouse review 
(May 26, 1987) praised its flexi- 
bility and innovative design, it 
was criticized for weaknesses in 
execution and case of learning, 
a certain clunkiness in day-to- 
day data entry, and the lack of 
system defaults (especially a 
sample set of account names 
and reports). 

Version !.12 addresses 
many of these problems, though 
I think the new version will not 
so much win new friends as in- 
crease the satisfaction of those 
who already like it. (One step 
backward: mouse support was 
abandoned, even though the 
point-and-shoot interface cries 
for it.) 

NewViews still needs more 
procedures—especially to 
streamline basic bookkeeping 
functions. And like spreadsheet 
add-ins, procedures protect pro- 
gram source code sanctity at the 
expense of integration. The 
more useful ones need to join 
the core code. And NewViews 
still needs item inventory 
(promised a year ago). More- 
over, invoicing still ages only 
from month of transaction rath- 
er than date of invoice—com- 
mon in manual systems. 

Q.W. Page contends that the 
program’s apparent slowness is 
more than offset by the number 
of accounting steps it elimi- 
nates. Nonetheless, the faster 
the CPU and hard disk, the more 
you'll like NewViews. 

Happy NewViews users (or 
VARs) are likely to be maver- 
icks with a clear idea of how 
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they want to set up their ac- 
counting system. They have 
needs not met by orthodox of- 
ferings (such as Bedford’s pack- 
age), a willingness to invest in 
serious planning and setup time 
before starting to enter transac- 
tions, and a desire to use the 
procedural language to tweak 
the system on an ongoing basis. 

With substantial refinement, 
the NewViews concept could ap- 
peal to a broader base of users. 
But it’s taken Q.W. Page along 
time to get this far. ! get the feel- 
ing we're in for along wait. [28 


NewViews, Version £.12 
Q.W. Page Associates Inc. 

1 St. Clair Ave. West 

Toronto, Ontario 

Canada 

MAY 225 

(416) 923-4567 

List Price: $995 (with func- 
tional equivalent of General 
Ledger, Accounts Receivable, 
Accounts Payable, Payroll, Fi- 
nancial Inventory. Time and 
Billing, and Costing). 
Requires; 512K RAM, hard 
disk, 80286- or 80386-based PC 
with hard disk faster than 40 
mulliseconds, DOS 2.1 or later 
(3.1 or later preferred). 

In Short; The latest version of 
this unconventional accounting 
package adds long-awaited fea- 
lures such as payroll, crash re- 
covery, LAN support, and color 
Support. Not copy protected. 
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LaserJet Font 8-Pack 
With & Without Serifs 
$149 


it fonts for $149.95. Garamet, Avanii, Be nbs zt 

si , on + 0, ; 
eae chat Garamond®, Olivia, Basque, id eather Leite to 
Avant Garde®, Antique Olive® Palatine, Gillies, 60 pt.*, portrait and land- 
Baskerville®, Palatino’, trum scape; italic, bold and bold 
Gill Sans Ultra®, Univers® and Galaxy & Cen italic. 


Century Schoolbook®; fonts you can use 
everyday in letters, reports, memo and 
all of your business communications. 

What's the difference between our fonts 
and the more expensive brands? About $175 
per font and Glyphix LaserJet fonts are easy to 
use too! 

In Word and WordPerfect our font man- 
agement software builds drivers and adds 
them to your standard list of fonts. You simply 
pick your fonts from the menu and when you 
print your document, your selections are 
created and downloaded to the printer, in 
seconds. You save hours of downloading and 
megabytes of storage because our fonts are 
generated “on the fly” as you need them. 

And Glyphix fonts work in PageMaker 
(3.0), Ventura Publisher 1.1, Wordstar 2000 
(3.0) Wordstar Professional 5.0, PC Write, PFS 





Start saving with this $149.95 special 
offer and keep saving with Glyphix fonts 
at our regular low price of just $99.95 for 
a set of four. Call or write for our bro- 
chure or demo disk for complete font 
samples. You can literally save thousands 
of dollars as you build your font library. 
This offer is good through January 31, 
1989. 


7711 ORDER TOLL FREE 


800-237-9383 os 


IN DELAWARE CALL (302) I OO 








$7995 











tclde 15 sipping sol Melig wk lakes. A $290 br 
item and each additional item. All Sefte products carry 


| 
| 
| 
| 
$4995 © yk qeerzune ] 
| 
| 
| 
I 


B $9995 PAYABLE-SWETE INTL, LID PC VI789 
LD Basics 18 $995 

o $9995 

1D Fixed Fonts $995 

Glyphix Typeface 

Catalog Disk $500 


PO. Box 219 Rockdand, DE 19°32 


you print up to 30 point type on a LaserJet Plus and up to 60 pt. on a Series II without additional memory. Glyphix fonts require an IBM PC, AT, XT, PS/2 or compatible with 
available for 


*Glyphix lets 
64K RAM, a hard drive, LaserJet Plus, Senes II or compatible pnnter, MS-DOS 2.0 or later Giyphix Font Managers are 
software, Ventura Publisher and Aldus Pagemaker. 


Glyphix is a trademark fo SWFTE Intamational, Ltd. All other products are trademarks and/or registered trademarks of their manufacturers 


Glyphix fonts work with most popular word processing 


Microsoft Word and Word Perfect 4.1, 4.2 & 5.0. 


© Swite International, Ltd., 1968 
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Norton’s Latest Adds Automatic Disk 
Repair, Smart File Recovery 


BY EDWARD MENDELSON 


The NDD (Norton Disk Doctor) 
is the white-coated hero of The 
Norton Utilities Advanced Edi- 
tion, Version 4.5. This inge- 
nious program detects the great 
majority of errors or damage 
that can afflict a disk and, more 
often than not, automatically re- 
pairs the problem. 

The rest of the $150 latest 
Norton package is an evolution- 
ary advance over Version 4.0. 
Enhancements include better 
help screens and menus, new 
programs that add control over 
keyboard and screen, and a safe 
formatter. The $100 Standard 
Edition omits the NDD and oth- 
er advanced programs for tun- 
ing and modifying disks, mak- 
ing it a safer choice for ordinary 
office use. 

DOS’s CHKDSK can disen- 
tangle some cross-linked files 
and fix other errors in the direc- 
tory structure, but the Norton 
Disk Docior does a more com- 
plete job. It also knows how to 
perform more drastic surgery. 

| The NDD can repair a disk’s 
file allocation table by copying 
the normally unused second 
copy of the FAT over the first, 
edit the code that a disk uses to 

| identify itself to DOS, and undo 

| the disaster caused by DOS’s 

| misnamed RECOVER com- 

| mand. It can even repair the 
master partition table on a hard 
disk, or give you a bootable par- 
tition when none exists. 

If you boot up your machine 
only to discover that your hard 
disk has no files or that DOS 
thinks the drive doesn’t exist, a 
quick examination by the NDD 
can prevent you from making 
things worse. It senses when the 
disk parameters stored in 
CMOS RAM don’t match the 
disk and warns you to run the 
setup program before proceed- 
ing. It can also peel off data 
from some disks that DOS re- 
fuses even to touch. 

} tried NDD on a floppy disk 





whose directory had been thor- 
oughly destroyed. Although the 
filenames were lost, NDD man- 
aged to restore an executable 
program file and two text files. 
This is a vastly more impressive 
achievement than anything pos- 
sible with any other disk recov- 
ery programs. 

The NDD can’t repair physi- 
cal damage, but it can tell you 
what the damage is and what to 
do to fix it. A 150-page trouble- 


Norton’s other major addi- 
tions include a flexible format 
program that can help recover 
data by reformatting a disk 
while leaving the data intact. 
Safe Format can also perform a 
2-second quick format of al- 
ready formatted disks. 

Another worthy addition, 
the Control] Panel, sets key- 
board rate, cursor size, screen 
colors, and serial ports, and it 
does most of the work of DOS's 


Morton Dick Dos tir gee 


Analyzing Drive A: 


{ Analyziag BOS Boet Record 
{ Anaiyzing File Allocation Tables 


+ Analyzing Directory Structure 


Logical Characteristics 


The Norton Disk Doctor performs an advanced CHKDSK function before attempting to 


vepatr o disk 


shooting manual included in the 
package is the most detailed 
guide ever written on restoring 
lost data. (But keep watching 
for the forthcoming Paul Mace 
Guide to Data Recovery for ad- 
ditional and alternative solu- 
tions.) 

Like any program that tries 
to sort out scrambled data, the 
NDD isn’t perfect, and it works 
best when run from an absolute- 
ly clean DOS. If you run it with 
adisk cache in your system, you 
may be told that you entered the 
wrong disk parameters in your 
setup. If you have a clone other 
than a Compaq, don’t follow the 
on-screen advice to consult the 
list of drive tables in the trouble- 
shooting guide, or you may 
clobber your disk in an attempt 
to fix something that isn't bro- 
ken. You should call in the 
NDD only when you're sure 
something’s seriously wrong. 





cryptic MODE command. 

Few users will require a util- 
ity to recover from an accidental 
format, but it’s worth putting 
this gem on your disk anyway. 
The data file created by the utili- 
ty is used by Norton’s unerase 
programs to guarantee full re- 
covery of deleted files, even 
when the files were badly frag- 
mented. 

An improved defragmenter 
lets you specify directories or 
fites to put at the front of the 
disk. You can also defragment 


files without taking time to pack 


the whole disk. 

The main Norton utility pro- 
gram for sector editing and file 
recovery is now easier to navi- 
gate but is otherwise the same as 
in Version 4.0. It refused to 
work with the directory struc- 
ture of a disk with 725 directo- 
ties, but it handles that and any 
other disk in its non-DOS 
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“*maintenance’’ mode that goes 
directly to the disk sectors. The 
package works with any large 
disk formatted under DOS 3.31 
or 4.0. 

The smalt ASK and BEEP 
programs from earlier versions 
are now combined into a full 
scale batch-file enhancer that 
lets you add delays, musical 
sounds, boxes, windows, col- 
ors, and smart menus to your 
batch files. 

Norton’s clever change-di- 
rectory program now supports 
50-line VGA screens. Text- 
search remains a speed demon. 
System Information (S}) still 
flatters your computer with an 
unrealistic speed test. 

Ali the programs in the pack- 
age can be accessed either sepa- 
rately or from a single menu that 
includes a list of options and pa- 
rameters. 

New versions of PC Tools 
Deluxe and Mace Utilities are 
due over the next few weeks, 
each with improved methods of 
file recovery. In the meantime, 
Norton's Version 4.5 is the un- 
disputed champion at customiz- 
ing healthy disks and healin 
damaged ones. Pa 


The Norton Utilities Advanced 
Edition, Version 4.5 

Peter Norton Computing 

100 Wilshire Blvd. 

Santa Monica, CA 90403 

(800) 365-1010 

(213) 319-2000 

List Price: $150 (Standard Edi- 
tion, $100). 


Requires: 256K RAM, DOS 
2.0 or Later. 

In Short: The most powerful 
disk repair program available, 
plus a dozen other valuable 
DOS utilities. Not copy protect- 
ed. 
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Don't drag your PC along! Take the shortcut 


between programs and files with Software Carousel: 


Why get dragged down by that 
| old PC technology? 

Despite the sphintcarion of today's 
PCs, there's one thing they still don’rdo. 
And that's work the way people work. 
Jumping from one task to another~from 
budgets to memos to phone calls and back. 

So every time you need to change 

| programs—or just look at another file- it's 
the same old, tiresome routine—saving, 
exiting, loading, retrieving. Not very con- 
venient. Not very human. Now you could 
wait for the “next generation” of computers. 
Or use Software Carousel, and get the speed 
and convenience you need today, with the 
software, and computer, you already own. 
Here’s how to make Software Carousel 
work for you. 

Software Carousel is the amazingly easy 
way to switch almost instantly from Word- 
Perfect to 1-2-3 to dBASE to DOS to what- 
ever else you want. Or go fromone file to 
another in the same program. All without 
saving ot retrieving—or wasting a precious 
moment of your time. Or your computer's 


It works by creating a number of indepen- 
dent software slots to load your programs 
into. You get up to ten of these software 
slots, soyoucan load up to ten programs. 

Need tocrunch numbers? Hit a key and 
there’s yourspreadsheet. Need your word 
processor? Don’t bother saving yourspread- 
sheet file. Just whip over to your document 
and do your work. Snap back to your spread- 
sheet and it’sjust like you left it. It’s like all 
your programs are “pop-ups,” just ahotkey 


away. 

Or load the same program into afew dif- 
ferent slots, each with a different file. Now 
go from one to another in an instant. 
Here’s the best part of all. 

You may have heard about some other 
“environment” programs that claim to do 
something similar to Software Carousel. 
But there are several important differences. 

First, they make you split your memory 
up among the programs you want to use. 
Software Carousel lets you use all available 
memory in each and every program. It even 
supports expanded and extended memory. 


memory. er environment poe work with 
only some software. Software Carousel 
Here's what 
People are sayin 
1 “Can't believe how well i works ania Software Carousel: 
i ~Ralph Evans, Atcomey, F din 00 needs 803862" 
“Unlike other ; 
and doesnot neue Sag tS Windows, 


| “Fantastic Program. Great book. Saves 


le DesqView) i 
i ca Wind lew) Yours works, is not fraps 
Colin Ralph, Ralph & Panzer, ee a A 


that we do.” 


~Larry Pearsal, Rolling Hills (Cc co hour a day! Than ks. ” 


“Solved all my problems wi 
with resi 
—Walter Affourat, West lab, N ‘al : 
-.. 


works with everything. Period. It even 
resolves conflicts among memory resident 
programs. 

Other software creates a working envi- 
ronment that's complex, unfamiliar, with 
cramped little windows and strange com- 
mands. Software Carousel takes minutes to 
set-up just the way you want it. All your soft- 
ware looks and acts exactly as it always did. 
It’s so downright useful, even IBM® 
recommends it. 

Evenas you read this page, there are tens 
of thousands of Software Carousel users zip- 
ping through their work without laborious 
and repetitive commands. And without the 
usual 640K limit imposed by DOS. In fact, 
even IBM recommends Software Carousel 
for use with their most popular mainframe- 
to-PC communications package. 

We think you'll agree, that with this 
kind of speed, convenience, and next- 
generation performance, $79.95 isa small 
price to pay. 

Look for Software Carousel at software 
dealers everywhere. Or order direct from 
SoftLogic Solutions by calling us toll-free. 
If, after thirty days, you're not satisfied that 
Software Carousel is the right way to get that 
old PC technology off your back, we'll gladly 


arrange for a refund of your purchase price. 


Ess 9” 
SOFTLOGIC 


SOLUTIONS 
One Perimeter Road 
Manchester, NH 03103 
(603)}4627-9900 in NH 


Call 800-272-9900 
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PIPELINE 


TOP TEN SELLERS 


fwe used bullets to show really 
hot products in PC Magazine's 


WordPerfect 5.0 Top Ten Sellers list, we'd have 


















WordPerfect Corp. several next to dBASE IV this 
issue. 
z Finally shipping 9 months ef- 
ate. ae for. ter Ashton-Tate announced 
op the upgrade lest February, 
dBASE IV Is enjoying 
The Norton Utilities Advanced Edition momentum from 
Peter Norton Computing pent-up demand 
and curiosity. 
Quicken 2.0 It entered 
Intult 
PC Toola Detuxe 4.3 
Centrel Point Software 
Fastback Plua 2.01 


GBASE IV 1.0 
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IN | IN PERSPECTIVE | 


The Top Ten Sellers list ranks PC 
business progrems eccording to their 

sales performence in the last week ofa 5- 
week period. It also tracks programs’ renk- 
ings (reading left to right) from October 3 through 
November 5. A 5-week history Is cherted to give e 
sense of a program's sales strength over time. Dramatic 
shifts in a perticular program's ranking may be the result of 

aeles promotions conducted by individual retailers. Seasonal 
factors, such as end-of-year-budget purchase decisions, can also 
play a large role in the performance of e particuler program in any period. 
More than 12,000 individual locations contribute to the list. 





Sales information compiled by Ingram Software Inc. and PC Connection Inc. 


dBASE has been the PC database daddy for so long that 
about a year ago nothing seemed capable of surpassing it. 
Whether it’s the long delay in delivering the upgrade or the 
disappointment users felt when they read what was planned 
for the new version, doubts have set in among database 
users. 

Our survey of PC MagNet callers showed a slight 
softening of confidence in dBASE for the future and a strong 
interest in alternatives. 

The doubts may be overcome when the performance of 
dBASE IV is established, see page 33 for a Hands-On report. 
But if users feel disappointed, they won’t need much 
convincing before they switch. 

The survey was conducted in early October and reached 
590 callers to PC MagNet. 
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Fifth Generation Systems Inc. 


Ashton-Tate Corp. 





A 5-Week History 


the list et number seven and, in 
the process, ecilpsed its 
predecessor, dBASE iil Plus, 
which dropped to tenth position. 
Seles of dBASE Ill Plus won't 
drop asdramatically as you might 
expect: the upgrede fee ia only 
$30 for current buyers, end some 
stores heve offered to provide the 
upgrade free. 

The big question is, Will 
dBASE IV maintein its Top Ten 
Status after the novelty weers off; 
a look at e recent survey (below) 
suggests thet dBASE /Vwill have 
to overcome doubts thet have 
been brewing among potential 

buyers. 

An upcoming version 

of Paradox mey con- 

tribute to dBASE's 
problems. 


Turbo C 2.0 
Borland Intemational Inc. 


Copy ll PC 5.0 
Central Point Software 


GBASE Il! Plus 1.1 
Ashton-Tete Corp. 


Renkings are 
based on net sales 
by unit; retums are 
subtrected from 
gross seles. 





Does your company use 
PC database software? 
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NEW STRENGTH FOR THE 286 


A year ago, the last blood seemed 

to be running out of the 286 

generation of PCs. Intel was too 

concemed with tuming out faster 
386s and designing the 486 to 
spend much time squeezing 
more speed out of its 286 design. 

AMD (Advanced Micro 

Devices) had taken over the role 

| of supplying most AT com- 

patibles with their processor, but 
it lacked the resources to develop 
the faster 286s needed to com- 
pete with the 386 and 386S X (see 
Pipeline, March 29, 1988). 
Harris Corp. filled the vac- 

/uum with a CMOS 286. It's 

| faster, uses less power, and gen- 

erates less heat than Intel's and 

AMD’s 286s. Computer makers 

pounced. Dell, Northgate, and 

others introduced new models. 

In fact, the current bumper crop 

of 286-based laptops is, in large 

| part, a direct result of Harris’s 
introduction of a fast CMOS 
| processor. 

| In October AMD closed one 
of its factories and laid off 8 
percent of its work force, be- 
cause of declining orders. 

} In November Harris acquired 
GE’s semiconductor business 
for $206 million. One of the rea- 
sons for the purchase was to in- 
crease production lines. Harris 
says itnow faces ‘‘a very signifi- 

| cant backlog of orders for the 
80C286”"* and plans to use one of 








its newly acquired plants in 
England to boost its 286 pro- 
duction capacity. 

Several days after the an- 
houncement, AMD cut its 
work force again by 7 percent 
and said it would switch a 
plant to CMOS production. 

Intel still refuses to license 
rights to make the 386, so 
expect Harris to continue ag- 
gressive marketing and devel- 
opment of the 286, with AMD 
trying to catch up. 


The PM for Unix: Why Not? 
It’s unlikely to be the magic 
potion that Unix needs if it's 
going to have a significant 
impacton PCs in business, but 
Hewlett-Packard and Micro- 
soft are developing a Presenta- 
tion Manager interface for 
Unix. The Open Software 
Foundation is still accepting 
proposals and this is but one of 
many (see Pipeline, Septem- 
ber 27, 1988). 

if this scheme ever sees the 
light of day, a Presentation 
Manager-like shell would run 
on top of X Windows, OS/2 
Presentation Manager appli- 
cations won't run in this envi- 
ronment, but since the inter- 
face would be the same, users 
could use an OS/2 or Unix 
system without seeing any 
difference. 


Which databases are 
used at your company? 
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There’s so much confusion 
among Unix developers over 
future standards these days that 
Microsoft and HP have to be 
thinking, **Why not?"’ 

The latest wrinkle from the 
AT&T side is the formation of 
the Archer Group, composed of 
18 computer vendors, includ- 
ing AT&T, Sun, Unisys, NCR, 
and Prime Computer. They’ve 
selected AT&T’s Unix System 
V, Release 4, as their core oper- 
ating system. OSF, led by IBM 
and DEC, is rallying around 
IBM's AIX. 

Some weight was added to 
the Archer Group's side when 
the U.S. Air Force chose AT&T 
to supply at least $1 billion 
worth of 3B2/600 minicomput- 
ers, enough to accommodate 
more than 20,000 separate loca- 
tions. Those machines will run 
Unix System V. 


Cross-Pollination 
None of these developments by 
itself makes it likely that PC 
software developers will sud- 
denly abandon the DOS envi- 
ronment in favor of Unix devel- 
opment. But Unix is becoming 
a richer environment. 
Example: Enable, from The 
Software Group, is widely used 
in the U.S. Air Force. To keep 
up with the U.S. Air Force's 
changing plans, The Software 
Group is now porting Enable to 
Unix. 


| produces a ‘key file,” 


Although The Software 


| Group sees no demand for a 


Unix version of Enable outside 
the military, the supply will be 
here. 

Other PC software publish- 
ers will soon have the chance to 
make their programs available 
on Unix without the need to 
sweat through code translation. 

XDOS (from Hunter Sys- 
tems in Mountain View, Cali- 
fomia) can translate a DOS- 
executable program into a 
Unix-executable program that, 
some say, runs just as well on 
the Unix box. 

Motorola likes the technol- 


_ ogy so much it will be bundling 


the user portion of XDOS with 
its current release of Unix. 
Hunter Systems still needs to 
sell software publishers on the 
developer portion of XDOS that 
needed 
by XDOS’s user program. 
Once you've got the XDOS 
user program, a DOS applica- 
tion, and the XDOS key file, 
youcan convert the DOS appli- 
cation into a standalone Unix 
application in a few minutes. 
Don’t expect IBM or any 
other PC maker to warmly 
embrace Unix for the PC any 
time soon. But do expect to see 


| AT&T, Sun, and other worksta- 
tion vendors purring about 


these new developments when 
wooing high-end PC buyers. 
—Gus Venditto 


Which databases are being 
considered for purchase 
within the next 12 months? 
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POLIS POPE 








Built to Last, Price to Sell 





UPGRADE HARD DRIVE apo 
20MB (06ma) to 20MB (30m8}.......880 
40MB (40ms) to 40MB @2@me}.....885 
1200 baud rate Inter esweeneseee BOS 
2400 baud rate fterialaesesseeesn8178 


PRINTERS (WITH PRINTER CABLE) 
eras PaeOrie 100 11...nrenrenrmsenseossessren S208 
Other 










OTHERS 

MS-DOS 3.3 with GW BASIC.........880 

M2 mouse w/Halo Paint & Graphice 
eoftware, 


/manual......655 
Logltech seriai mouse (2 buttons} $05 
Logitech serial mouse (3 buttons} $80 


feos 
ede2e7- 


— 1. a 8028710 crn SEO 
HTT LOM I Bnd tetiel potnrnraonnen QO 
— SEE ee SSS eee 
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ALTEC ZIP-386/16™SYSTEM 


*intel 80386-16 microprocessor *6/8/16 MHz software 
selectable speed *1MB 32 bit static column RAM *1:1 
interleave HOD/FOD controller card *olock /calendar 
with battery backup *200W power supply "1 serial port 


floppy drive *Ueer's manual & utility program *1 year 








°80286-10 microprocessor “6/10 MHz dual speed *512 

RAM *200W power supply *HDD/FOD controller card 

1 paraliel port *1 serial port “clock/calendas with battery 

backup *101 lays enrinnesd imybownd *1-268 feppy ave 

*Phoenix BIOS *User's manual & ulility program *1 year c and * 
‘ . welcome 


MONO OCGA EGA CGA 


equivalent parte 

“AL TEC can not be responsible for errors in 
typography or photography 

All brand of product names are trademarks 
Of registered traciemarks of their respective 
company 





TO ORDER, CALL 800-255-9971 
International inquiry: 213-888-9100 
Technical support: 213-868-0269 

FAX: 213-888-6687 
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ALTEC 
T 


ALTEC-XT/10 TURBO SYSTEM 
*8006-1 microprocessor “4.77/10 MHz dual speed 





Seokintiey One, 


5751 Rickenbacker Road 
LA, CA 90040 
MON-FRI9-6 SAT 10-4 


$1150 $1300 $1300 $1845 





FIRST 


LOOKS 


Two Low-Cost Ways to Squeeze 
PostScript from Any Printer 


i | 


BY EDWARD MENDELSON 


If you want the versatility af- 
forded by PostScript output, 
you’ve got a few choices. You 
can spend $4,000-plus for a 
PostScript laser printer, about 
the same for a laser printer with 
a hardware PostScript add-on, 
or less than $500 for a software | 
translator. 

Freedom of Press, a $495 
translator from Custom Appli- 
cations, includes fonts corre- 
sponding to all 35 you'd get 
with the Apple LaserWriter 
Plus. GoScript, LaserGo’s in- 
genious $195 translator, pro- 
vides the 13 fonts of the original 
LaserWriter. The forthcoming 
GoScript Plus will offer all 35 | 
fonts at about twice the price. 

To use these translators, you 
tell your applications to use 
their PostScript printer driver, | 
but you print all documents and 
graphics to disk files rather than 
to the printer. You then use the 


translator to print the disk file. 
Freedom of Press prints 
complex PostScript graphics 
and any PostScript text files. It 
works with virtually every 24- 
pin dot matrix and every non- 


PostScript laser printer, and | 


with ink jets like the HP Desk- 
Jet. Copies sold after carly 1989 
will add color PostScript for the 
HP PaintJet and 24-pin dot ma- 
trix printers with color kits; a 
$45 upgrade will add color 
printing to existing copies. 
GoScript works with fewer 
printers but supports all major 
dot matrix and laser printers. 
You can also use the PaintJet, 


but with only one color on each | 


print job. GaScripr handles any 
PostScript text file but gags on 
large images that are no prob- 
lem for Freedom of Press. 

Both programs let you use 
third-party soft fonts, but you 
can’t use Adobe’s downloada- 
ble fonts because of Adobe’s 
proprietary scaling techniques. 

Translators are cheaper than 
printers, but time is mon- 





ey—and translators are slow. A 
typical PostScript file that takes 
2 minutes to print with a QMS 
JetScript board connected to a 
LaserJet II will take at least 6 
minutes with GoScript and at 
least 8 with Freedom of Press. 
GoScript lets you save time 
on later print runs by optionally 
saving the font cache to disk af- 
ter generating fonts in memory. 
Freedom of Press comes with 
batch files designed for hands- 


| off printing, and you can create 


similar files for GoScript. 
Although Freedom of Press 
is the slower translator, its so- 
phisticated font-scaling tech- 
nique (licensed from Conogra- 
phics) produces more-legible 
type at very small sizes. In ordi- 
hary text sizes, type quality is 
about equal, and each program 
produces slightly darker and 
denser type than Adobe’s. 
GoScript has the advantage 
in speed and price. Freedom of 


Press has more fonts and better | 


compatibility. A PostScript la- 
ser printer is best of all. PC] 


Manes’s Complete MCI Mail Handbook 


(Ue Ce 


BY MARY KATHLEEN 
FLYNN 


If you think 500 pages on MCI 
Mail sounds like too much, 
think again. The Complete MCI 
Mail Handbook, written by PC 
Magazine contributing editor 
Stephen Manes, is 
filled with useful in- 
formation and help- 
ful tips not found in 
the two skinny man- 
uals MCI Commu- 
nications sends its 
e-mail customers. 

If you're a nov- 
ice to electronic 
mail, this book will 
teach you truly ev- 
erything you need to know in or- 
der to use MCI Mail—including 
the ins and outs of modems, tel- 


ex transmissions, and bulletin 
boards. Manes walks the reader 
through the e-mail service, of- 
fering undocumented shortcuts 
and advice on how to cut costs 
along the way. At each point, he 
shows you what MCI Mail’s 
screen will look like and ex- 
plains the various ways you can 


But The Com- 
plete MCI Mail 
Handbook isn't 
only for the unini- 
tiated. In the later 
chapters, such as 
““Corresponding 
with Other E-mail 
Services,’’ ‘“Us- 
ing Lotus Ex- 
press,’’ and ‘‘In- 

formation from Dow 
Jones,’’ you'll find instructions 
on advanced applications. I 


found particularly helpful the | 





chapters on private lists, shared 
lists, and scripts. 

An especially useful item is 
the Quick Reference Guide—a 
tear-out card that defines MCI 
Mail functions and terms, Four 
appendices list information 
such as access numbers and ad- 
dresses of companies that pro- 
duce MCI Mail services and 
products. An | I-page index 
also helps make the book a good 
reference tool. 

For both beginners and ad- 
vanced users, the $22.95 tome 
is a valuable—and entertain- 
ing—resource. The book is lit- 
tered with anecdotes, witty 
asides, and literary examples. 
Thankfully, Manes uses down- 
to-earth terms. 

MCI Communications is 
backing Manes’ book. The 
company even lent him chair- 
man William G. McGowan to 
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Freedam of Press 

Custom Applications Inc. 

5 Middlesex Technology 
Center 

900 Middlesex Tpke. 

Billerica, MA 01821 

(508) 667-8585 

List Price: $495 

Requires: 535K RAM, 512K 
EMS memory, 4MB hard disk 
space, DOS 2.1 or later; numer- 
ic coprocessor recommended 
for use with graphics. Not copy 
protected. 
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GoScript 

LaserGo Inc. 

9235 Trade P1., Suile A 

San Diego, CA 92126 

(800) 451-0088 

(619) 530-2400 

List Price: $195 

Requires: 640K RAM, IMB 
hard disk space (1 MB or more 
EMS memory recommended), 
DOS 3.0 or later. Not copy pro- 
tected. 
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write the foreword. And it’s 
possible to order the book on- 
line. If you’re already an MCI 
Mail customer, just enter CRE- 
ATE USING at the command 


| prompt. Then type BOOK OR- 


DER in the script name field and 
be prepared to enter your credit 
card number. PC 


The Complete MCI 
Mail Handbook 

By Stephen Manes 
Baniam Books 

666 Fifth Ave. 

New York, NY 10103 
(212) 765-6500 
ISBN: 0-553-34587-7 
List Price: $22.95 
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Watch for our weekly ads in the centerfold of ee 


Sunday's New York Times second main section. FOR CONNECTIVITY 
OUR NETWORKING 


MAXUM 286 
30 DAY MONEY-BACK GUARANTEE! 


Buy with confidence. The acclaimed 286 computer offers high 
Quality with exceptional performance and value. You also get 

LO-500 = FX-86e one-year on-site “GE” service and access to our direct Technical 
24-Pin Printer Support Hotline. We're so sure you'll be satisfied that we back 
480 CPS 112 cb arate. 60. CPS 12 cp Q- your (286) purchase with a 30 day money-back guarantee pro- 
mio viding it’s in the original configuration and packaging as deli- 
vered and has not been aitered, modified or damaged by buyer 


Po 





286 TURBO 


HEWLETT WITH 12-MONTH ON-SITE |]) 

PACKARD LIMITED WARRANTY* i 
40MB Hard Drive i 

Mono-Graphics System 


© 80286 processor « 512K RAM 
<8 expansion siots ¢12M8 disk drive 





tion /adjustapie 
spacing. Centronics parallel, 


$15995 


40MB Hard Drive «1 men 
OMB Hard Drive 100 mec: 
44MB Hard Drive 2s mea 
GOMB Hard Drive as msea 


EGA 640x350 Card & EGA Monitor «instead of Mono) add $399 
* Onsite service wathin 100 mses of GES service locations appites tp parts and hor on CPU. 





SS Fitth 

















=== Ge ration monitor @4ONC and standard ECA wn advertined package) keyboard and oss drive, # found to. 
=e 5 | gems be defective in matenal and workmansmp For more cetats please Cal 
The Logical Connection 


NEC 


pene PowerMate” Portable 





SX 80386 SX Computer 
2MB RAM 
Programmable Orchid VGA 21 aaa 34" anive 
Multi-Port A short VGA card designed for XT, © 42M@ hard drive 
Automatic paraiiel to serial and AT and compatibles that provides. = Gas plasma display 
serial Co paraliel conversion. In- Standard VGA resolution for the © Paratiel/serial & RGB ports 
cludes 256K buffer poticati MS DOS 32 
$39995 GW BASIC Call Also avail 





THECOMPLETEPC 






Deskpro 386S 

16MHz 80 386SX f 
high performance 

with bultt-In VGA. 


3865 Model-40 with dome $3995 
Handy Scanner 


Hand held scanner with a4. scan Deskprg 286 12mHz 80286 computer $269 
window Up to 400 DPI resolution 286-20 20me orive $2295 286-40 ame arve *2695 
Scan, Protos BOOMS, |ea05 OF SIT Portable It a full function powerful Bi4H2 80286 portapie 
SrRerane  Incindss | HNOTOPE Portable lt—4 with 20M6 drive. ..... $2695 


programs. Includes Halo DPE 
Portable ill a 12st 80286 with power and portability 
Madel-20 witn 20a ..3495 model-40 witn come ..54195 
Portable 386 4 20MHz 20386 portable computer 
386/ Model-40 aoms*5695  386/ Model-100 s00me *699S 


Monitor optional on all Deskpro systems 


All Compaq Computers are waranteed 
solely by 47st. Photo. 


ee Call 





67 West 47th St. IG Nassau St. 


: CA UC #800189/ #631860 CALC # 811627 
A 10MH2 O walt state £0286 replace- 1-212-398-1410 1-212-608-6934 
mentmancoxaforneaMxTtst Say Pack Premium Muitifuction 
BE CERR rateaoarein Prec, jitelited Tis West 45th St. &. Meadow Plaza 
compatible. Parallel ‘nd e232 AUC OOS POT Shopping Ctr. 
Ors, 512K RAM included. 1-212-398-1410 €ast Meadow Long island 


pape $33995 1-516-794-3660 








SOLUTIONS, CONSULT 
GROUP(212) 254-3105 


TOSHIBA tsrror) 

Mpa de 

71200 HB a0 T-3100/20 at per- 

‘with backit screen formance in a portable 









T-1200 F T-3200 a 12 
ual Drives 80286 powerhouse 
T-1200FB T-5100 25 power GEE 


Qual drives, backlit in a laptop computer 


Come in for our special prices! i 


Mutospeed EL-2 Multspeed HD 
IVAR 
pel aome Drive 82795 $1449 Call 
LAP-TOP OPTION 
MAXUM 51° 360x Orives for Toshiba Zenith & NECHOMIPE™ (“Specify modes 
MODEMS 
HOUMES MHZ 
4200 #/7-1000 of Zenith’... *169° 1200 #/Toshiba® . ore 


1200 for Tosa ot 7.00 ae" 2800 #/Toshiba cxot T1000 |” 
2200 #/Toshiba or Zenitn* 


ZENITH 


Saees2PORnT 
184-1 Dual 3% anives Speciat 
184-2HR 20MB drive W200 modem #1999 







s2esPOR, 286 
$2995 


Speciat 


Moder-20 with 20MB 
Mode!-40 with 40Ma 










NEC 


PowerMate™ 1 Plus 
80286 Desktop 


Premium 286 
40MB* Hard Drive System 


[pee ae 


386/20MHZ 
40MB* Hard Drive System 





Model 02-30 
30M8 Mono System 


= 80266—6, B & TOMHZ © 540K RAM 
© 12M8 drive » 12° mono monitor 
@ EGA, CGA. MOA & HGM adaptor 
© MS DOS 32 & Gw Basic 


$1595 


Model 02-65 with 6oMB $199$ 












To order in NY. State call 1-212-608-6934 
~<gar 1-800-221-7778 
Malt Order AICTE ye 10008 sy wan 


geaounits welcome 
corporate © pricing available, please call. 
For store locations, please see Information box below 






























RightSoft, Inc. 


Right Writer 
Improves your writing by checking 
and anatizing style usage punctua- 
tion grammer and offers a solution 
if a probiem 1s found. Compatible 
with all major word processors. 


desktop publishing. with over 250 
help menus and new enhanced 
features to help you create profes- 
sional documents. 


sx. 849995 
Lotus 


ress 


Agenda 
A flexible free form entry program 
that lets you work the way you 
think Gives you multipte views to. 
examine data from different 


$2499 


The recognized standard for data 
management systems, now raises 
that standara to bevels of ease use, 
Compatibie 

w/single or multiple user environ 
rs Cransaction proces- 


Gives you the most wey used 
business software. 5 Ofte 

sing. screen refresh, password 
Protection 


‘grapnics and database In one fully 
Integrated package 








A Fully Integrated spreadsneet with 
business grapnics and database 
with easy to use macros that let 
you turn hundreds of commands _f 


p cower bier speed wore ore: 


program withan| 
spelling checker erott makes 


easier than ever Seen og Inte just one 
617495 moono S249 


Pro-Tech 
Laser Paper & Film 
















Diskettes 


A name that has been trusted for 





$00—8'2 x11 white 
250—8' x11 ivory, Gray 

or Blue 

LASER TRANSPARENCIES 
50—8% x11 34.95 

LASER ULTRA comr 


6.50 


Fastback Plus 
With an amazing array of new 
features, Fastback Pus is the most 
powerful hard disk backup soft- 
fe onnc'e ‘ware available. 

master paste-up 
250-814 it” 19.95 $9995 
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BY WINN L. ROSCH 


Among the first display adapt- 
ers claiming compatibility with 
IBM's 8514/A, Enertronics Re- 
search’s Aurora 1024 promises 
much more—more speed and 
more compatibility. While oth- 
er video boards produce the 
same 256-color, 1 ,024- by 768- 
pixel interlaced resolution as 
does the 8514/A, the Aurora 
1024 also emulates 1BM’s Ap- 
plication Interface, the software 
hooks that link graphics appli- 
Cations to the 8514/A standard. 
Compared with the IBM 
original, the $1,395 Enertronics 
board is quicker, earning its 
greater speed with a dedicated 
32-bit video coprocessor oper- 
ating at 40 MHz, coupled to 
IMB of 150-nanosecond 
VRAM chips. Moreover, while 
the 8514/A operates only in 



























self, in conjunction with a VGA 
board, or with MDA, CGA, and 
EGA display adapters. 

The Aurora 1024 pass into 

















BY GUS VENDITTO 








Medical science has yet to find a 
cure for information overload, 
but Ziff Communications (the 
parent company of PC Maga- 
zine) has developed Computer 
Library, a compact disk with 
hundreds of megabytes of facts 
on computers and a fast, easy- 
to-use search engine that bores 
through the mountains of arti- 
cles published in the last year. 
Abstracts from over 120 
publications are here, including 
BYTE, InCider, and Publish!, 
as well as more-csoteric jour- 
nals like CAD/CAM Interna- 
tional, and International Robot- 
ics Today. Thirteen IEEE 
periodicals are summarized. 
The full text of ten publica- 
tions, such as PC Magazine, PC 
Tech Journal, and MacUser, 
are included, with the programs 

















conjunction with VGA circuit- | 
ty, the Aurora 1024 runs by it- | 


both IBM’s 8514 monitor and 
most multisynchronizing ana- 
log monitors through a female 
15-pin high-density D-shell 
connector on its retaining brack- 
et. Atthe top of the Aurora 
1024, a VGA feature connector 
links the Aurora to the VGA 
board with which it might co- 
habit. The full-length, AT- 
height Aurora 1024 plugs into 
an 8-bit PC-bus connector. 
While an 8-bit connection might | 
seem contrary to the high-per- 
formance design of the Aurora 
1024—most of today’s speedi- 
est video adapters use a 16-bit 
interface—its effect should be 
minimal. Rather than moving 
large blocks of data, the 8514/A 
standard uses high-level com- 
mands that shift the limit on per- 
formance from the bus to the co- 
processor. 

As with the IBM 8514/A, 
the Aurora 1024 requires that its 
Application Interface software 
be downloaded from the host 
systemeach time it is booted up. 
When the board is used as the 
only video adapter in a system, 
it must also have its BIOS for 
text ies downloaded from 














itles Screen 
RTT Co; 


Computer Library, October, 1988 
Priot Mark Goto Exit 


AT. “Compatible Adapter Emulates 8514/A 


disk. As a result, the Aurora 
1024 produces no images until 
AUTOEXEC. BAT has run, and 
you may not be able to see on- 
screen diagnostic messages. 

The Aurora 1024 proved it- 
self hardware-compalible with 
neither the 8514/A nor the IBM 
VGA system. For example, the 
evaluation board was unable to 
properly sense and adapt to an 
8513 display attached to it. Nor 
was it able to correctly modify 
its palette registers through 
hardware commands. It also de- 
faulted on boot-up to 1,024 by 
768 video while the 8514/A de- 
faults to VGA. 

Software compatibility was 
another matter. Once the Ener- 
tronics Application Interface 
emulator was loaded, the Auro- 
ra was able to mimic the 8514/A 


| display adapter on even IBM's 


own applications and demon- 
stration software. All aspects of 
its images matched those pro- 
duced by the 8514/A on all soft- 
ware with which it was tested. 
Precise speed comparisons 
between the Aurora and 8514/A 
are impossible because they op- 
erate in different environments. 
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Copy the documents boing browsed to ao ASCII Fiie (AlT-C) 


25. SMioifindere. (oof tware busar's 


ee 
—- Copy to File — 


check aac or eore: 


f. sDota Hours: 
evaluati 


& Copy text 
Copy titie 


Eoter rewark 


7. @Fetch 
evaluetio 


t ar 
a io ’Living 


28. *Spreadehest Clieic, (@ 


el owe: 
{ Copy thie document 
Copy aii eatched docoeents 


Copy ali watched paragrapke lo docuscot 
Copy aii eatched paragraphs 


9. sQuettro give 1-2-3 fox 
tevalostioal 


optional: 


Hark nack matched word 


creste some simple macros to help yuu 


eformetioo, (lecludes 


Macro Lettere reviewing .. 


Jao 19881 





A search for “sorts, macros, and worksheets"’ turned up more than 50 mentions in 
Computer Library. The article or summary can be saved to disk, in full or in part, 





and utilities from PC Magazine 
and PC Tech Journal. 

‘Oueries take from 5 to 10 
seconds and produce a list of ti- 
tles that can be browsed, print- 





ed, or saved toa file. 

The first editions lacked fact 
files and features tables for PC 
Magazine articles. Ziff says the 
fact files are coming but many 
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Enertronics Research Inc. 

5 Station Plaza 

190 Pine St. 

St. Louis, MO 63103 

(314) 421-2771 

List Price; $1,395 

Requires: IBM 8514 or analog 
multisynchronizing monitor. 
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However, using a 16-MHz 
Model 80 and an 80386-based 
PC-compatible operating at the 
same speed, AutoCAD image 
drawing times showed the Au- 
rora to have an edge. 

While the Aurora 1024 does 
not deliver complete compati- 
bility with the 8514/A, it does 
bring the ability to run software 
written for IBM’s Application 
Interface to the PC bus. If you 
want 1,024 by 768 resolution at 
a moderate cost, the Aurora | 
1024 is worth looking into. {8 





| Computer Library 
Ziff Communications 
One Park Ave. 
New York, NY 10016 
(212) 503-4400 
Lis! Price: $695 for 12 monthly 
compact disks. 
Requtres: 5t2K RAM; hard 
disk; CD drive with MS-DOS 
CD ROM extensions; DOS 3.1 
or later. 
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ancillary materials, like bench- 
mark-test charts, will never 
make this text-based system. 
The CD won’t put maga- 
zines out of business any time 
soon, but Computer Library 
| does make that mountain of lit- 
| erature seemabit smaller. GH 





t out of the danger zone 
with ORACLE 


v nnouncing 
A ORACLE 
Quicksilver 
All the database Top Guns are flying 
SQL, the industry-standard data 
management language first delivered by 
Oracle. Now, ORACLE Quicksilver adds SQL 
and connectivity to your dBASE applica- 
tions, so you can fly them into the 1990s. 


Your ticket to the future 


ORACLE Quicksilver is a compiler that 
tums your dBASE programs into fast, secure, 
multi-user applications that can access both 
distributed ORACLE and dBASE data. It 
delivers all the capabilities of dBASE, plus 
powerful extensions like windowing, graph- 
ics and user-defined functions. You can even 
add SQL statements to your dBASE programs 
for more powerful, flexible data access. 


ORACLE database included 
ORACLE Quicksilver comes with the 
ORACLE RDBMS. So you can get automatic 
indexing, comprehensive security, and 
mainframe-class data integrity. 


Copyngnt © 1988 by Oracle Corporation ORACLE 
trademark of Oracte Corporaton Also Iracemarks. OBASE Of Ashton 
Tate Quicketver of Quicksilver Sofware, Inc O82 ee ae eM ot 
nternabonal Business Machwries. 


r ‘compares 
Numerous: seodbeci ve TEA 








Why wait until dBASE IV can. | >—___—— 


talk to SQL Server? 

dBASE FV doesn’t talk to SQL Server yet 
When it finally does. it wl only talk SQL 
Server on OS/2—not on any other operating 
system. Which means you'll still be isolated 
from corporate data on minis and mainframes. 


Add connectivity to your 
dBASE applications ‘Hy 

Your ORACLE Quicksilver applications 
can talk to ORACLE SQL databases on your 
PC today. And with our optional networking 
software, you can build distributed data- 
bases across ORACLE servers on PCs, minis 
and mainframes — including IBM DB2 data. 


No-risk Money Back Guarantee 


Test fly ORACLE Quicksilver now. If you're ° 


not out of the danger zone in 30 days, return 
it for 2 full refund. Limited Time Free 
Offer: Order now and, for a limited time, 
you'll receive ORACLE SQL#Tutor — our on- 
line SQL training program —absolutely free. 

Call 1-800-ORACLEI, ext. 4425 today. 
Or fill out and return the attached no-risk 
coupon now. 


ORACLE 


COMPATIBILITY - PORTABILITY - CONNECTABILITY 
Call 1-800-ORACLE1, ext. 4425 today. 








Dear Oracle... 

Oracle PC Direct * 20 Davis 

Drive « Belmont. California 94002 

1-800-ORACLE?, ext, 4425 

Send me the following ORACLE products for 

oy PC.* Enclosed is my 0 check or ( VISA 
MasterCard (1 AMEX credit card number and 

authorization for 

s_ ~ ORACLE Quicksilver at $699 and 

ORACLE SQL*Tutor free 

ORACLE SQL*Tutor ONLY for $199 


— Please add appropriate state sales tax 


$ Total enclosed/authorized. 
Junderstand Oracle will pay for ship- 
ping. and all prices validin U.S. only. 
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PC HANDS ON 


BY JENNIFER ZAINO 


Running under the GEM envi- 
ronment, Delrina Technology’s 
Per:FORM lets you design and 
fill in your business forms with 
the help of a WYSIWYG dis- 
play. You also get plenty of in- 
put/output-device support. 

The $259.95 program, 
which includes GEM, is divided 
into two modules, Design and 
Fill. In the Design module, you 
build your form using lines, 
rectangles, rounded boxes, text- 
frames, and **combs.”’ Simply 
put, textframes hold text, and 
combs are like textframes that 
can be automatically divided 
into multiple areas, particularly 
helpful for creating row and col- 
umn cells. 

While you can enter ‘‘regu- 
lar’ text—form titles, column 
headings, and so forth—direct- 
ly into textframe or comb fields, 
you can also designate them to 
accept ‘‘fill’’ text—characters 
to be entered in the Form Fill 
module. 

The program allows a great 
deal of control over text attri- 
butes. You can define charac- 
ters 10 be underlined, italicized, 
or boldfaced, and predefined 
sizes range from 6 to 36 points. 
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BY WINN L. ROSCH 
The seemingly trivial matter of 


drive to IBM PS/2s has daunted 
many an unsuspecting IBM 
buyer over the last year and a 
half. For what seemed to many 
like ages, the only choice was 
an oversized IBM drive. 

Dolphin Systems Technol- 
ogy isn’t the first to offer an al- 
ternative drive, but its Match- 
mate 360 rates among the more- 
intelligent ones you'll find. 

By necessity, the Match- 
mate 360 is an external unit— 
the half-height, 5%-inch, 360K 





adding a 5%-inch floppy disk — 


Chinon drive won't fit the small | 


Per:FORM makes it simple 
to create documents, which can 
be as long as 99 pages, to be 
filled in by your coworkers. 
You can determine the order in 
which data is entered, define 
compulsory fields, and make 
use of a number of data valida- 
tion features, such as numbers- 
only fields and allowable value 
ranges. Mathematical and Bool- 
ean operations can be per- 
formed among both comb and 
noncomb fields. You can also 
assign different colors to distin- 
guish each field and create help 
screens that pop up at the touch 


File Edit View Text Line 


Forms Creator Runs WYSIWYG Display 


of the F1 key. 

Thanks to the graphical en- 
vironment, you can import im- 
ages stored in . TIF, .1MG, 
-PNT, and .PCX formats into 
the Design module. This makes 
it possible to import scanned 
images of preprinted documents 
and trace over them using Per- 
:FORM's tools, reducing the 
time it takes to regenerate the 
form. 

Entering data in Form Fill 
mode is easy, though you'll 
want to tum the automatic re- 
calc feature off whenever possi- 
ble toavoid moving along at the 


C:\GENAPPS\ TEST? .FRH 
alii, 4 








Per:FORM lets you tmport graphic images into your forms. You can differentiate be- 
tween text fields by specifying different colors for each field. 


PS/2 floppy disk bays. (A high- 
density model, the Matchmate 
1200, is also available.) 

The $349 system links to its 
host PS/2 by inserting a small 
adapter card between the sys- 
tem’s internal floppy disk drives 
and the planar board (on Models 
25, 30, 60, and 80) or by plug- 


ging into the B: floppy disk con- | 


nector (Models 50 and 70). 

A ribbon cable carries the 
signals to the back of the PS/2, 
and a 6-foot-long, standard ca- 
ble extends to the external 
drive. The generous length al- 
lows you a great deal of flexibil- 
ity in locating the 2%4- by 5%4- 
by 11%-inch (HWD) drive, 
which is small enough to sit atop 
a Model 60 or 80 tower. 





A Versatile 5/z-Inch Disk Drive for PS/2s 


But the Matchmate’s real 
forte is the flexibility it allows. 
The Matchmate system leaves 
your PS/2 drives alone until you 
slide a switch located on the ex- 
ternal drive. The external unit 
then takes over the B: drive des- 
ignation, deactivating your in- 
ternal B: drive if you have one. 
Note that putting the adapter in 
the drive slot in the Model 50 
and 70 precludes use of an inter- 
nal B: drive. 

You can daisy-chain addi- 
tional Dolphin drives or a tape 
backup unit. The system—and 
any daisy-chained drives— 
draws all of its power from the 
host. 

My only complaint with this 
system regards the select 
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Per:FORM 

Delrina Technology Inc. 

10 Brentcliffe Rd., #210 
Toronto, Ontario M4G 3Y2 
Canada 

{416) 423-0456 

List Price: $259.95 

Requires: 640K RAM, DOS 
2.tor later. Nol copy protected. 
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speed of a slug. 

The Form Fill mode has few- 
er error-trapping capabilities 
than I would like. For instance, 
alpha characters typed into a 
field set to accept only numbers 
are automatically, and without 
warning, changed to 0. More 
frustration came in the form of 
occasional system freeze-ups 
and load failures. 

Per:FORM provides capa- 
bilities not available in most 
other forms packages, most no- 
tably graphic import and a 
WYSIWYG display. Obvious- 
ly, confirmed GEM users 
should feel particularly com- 
fortable with it. While others 
may hesitate to hop on the GEM 
bandwagon, Per:FORM's im- 
pressive range of options my 
make the ride worthwhile. 


‘YW FACT 
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Maichmate 360 

Doiphin Systems Technology 
603-B E, Alion Ave. 

Santa Ana, CA 92705 

(714) 558-3220 

Lisi Price: $349 

Requires: IBM PS/2. 
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switch, which hides on the rear 
panel among the cable connec- 
tors. A vital switch like this 
should be up front and lit to 
show the status of the drive. 
The Matchmate 360 is an ex- 
cellent choice if you need 1o add 
a 5%-inch floppy disk drive to 
your PS/2. ie 





How to speed up 
your accounting 
cycle 


> Whether you're shopping for your 
first computerized accounting system 
or wrestling with some other “solution”, 
you owe it to yourself to see why 
Bedford's Integrated Accounting 
software is acclaimed as the fastest 
and easiest way to get your small 
business from transaction to report. 


Quick to setup... 

Installation is as easy as copying the 
single program fite onto a working disk 
and typing BEDFORD. 


Easy tolearn... 

Within minutes you will be breezing 
through the six fully integrated modules 
using only cursor and escape keys. 
Sample data files and a self-paced 
tutorial allow you to get comfortable 
with the program before entering your — 
own company's data. Unlike other software that was oever built for speed, lotegrated Accounting has been optimized to 








If you require additional help, our give your small business the boost it seeds. 
exclusive Comfort Guarantee provides ; 
free technical support and program accounts, suppliers, customers, Stop wasting time... 
updates for your first thirty days. employees and inventory pop up Blast down to your nearest Bedford 
Asnap touse automatically when needed. dealer or Radio Shack Computer 
With Inte: nati Accounting you'll  <—ViVAbC Caenipeey aril, 18 Say 5282 
need to after rantectora a once EDITOR'S Somme iGie Wel negated fae A/oina 
Payroll, Pay if CHOIC E show you the easiest way to speed up 
j bedford. and Receivables Meviny September 1987 a ania a 
'@ we! celts Sealy Integrated Accounting topped 15 other Call 1-800-255-8361 to order. 
| if? q (| ies Tats programs to wie this prestigious award Timeslips interface now available. 
=)" £1) General ' —— ee a 
j a Inventory and If you need your bottom line ina 
Jobcost as required. hurry or a quick check of a client's S} re) r 
{ On-screen lists payment status, a few keystrokes is all ea 
of your chart of it takes to display any report instantly. making software comfortable 
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Bedford Software Corporation © 15311 N.£. 90th Street * Redmond, WA 98052 ° Fax (206) 885-0859 (206) 883-0074 


MS-DOS is the regrstered trademark of Micrasolt Corporation © Making Software Comfortable and Integrated Accounting are lrademarks of Bedford Software Carp © © Copyright 1988 Bedford Software Corp - All nghts reserved 





Ask about our corporate overnight replacement policy. 


Truly one of the fastest 386 
computers on the market 


today. 
Memory expansion of up to 16MB of 32 Bit 
RAM. Includes socket for Weitek, 80387, or 
| 80287 math Co-processors. 


- pose Running al 20/25MHz and 0 Wait 
Stati 


f IMB of 22 Bit 0 Wait State Ram 

r Keyboard selectabla for &/25MHz 

' Unt to 8MB o! Ma on the 
motherboard (using 1MB chips) 

Clock calandar with battary backup. 

r 101 Enhanced Keyboard 
Westarn Digital Dual Floppy and Qual 
Hard Disk Controliar. 

P 1.2MB Floppy Disk Drive 

r AT and OS/2 Compatibility. 


© 220 Watt Power Supply 

© Socket for an 80287 

© Sockel for an 80387 

© Accapls Waitak 1187 Chip set 

© Towers Casa Availabla (add $225 00) 

more 32 Bil, Five 16 Bit and Two 8 Bil 

lots. 

© Landmark speed test equais 33.6, 
Norton SI rating equala 316. 

© Large sefection of Hard Disks available from 
20 to 320MB in ESD}, SCSI, ALL and MFM 
drive conligurations. 





Accepts 
Compaq 
memory boards 


en 
® 80386 Running al 18MHz and 0 Wari 
Stata 
® 1MB of Stotic Column Ram, 
© Speed selectable for 4.776/8NSMHz. 
® Clock Calandar wilh battery backup 
© 101 Enhanced Keyboard 
© Westarn Digital 2F-2+ Controliar 
© 1 2MB Floppy Disk Drive 
@ AT and OS/2 Compatibility. 
® 220 Wati Power Supply 
© Socket tor 80287 (daughter card for 
80387) 


© One 32 Br Sit. Five 18 Bil Slots, 
Two & Bit Slots 
@ Norton SI rating equals 205, 


386 and 286 
portable 
systems 

available in 

LCD 640 by 

400 resolution 


DEALERS 


Call for our 25MHz | 
L_motherboard pricing. | 


Hauppauge 
replacement 
boards for AT’s, 
XT’s, and PC's. 
Always in stock. 
Call for pricing. 


Up to 16MB of 32 Bit RAM. 
Sockets for Weitek, 80387 
and 80287 on board. 


© 80386 Running at 
16/20MHz and 0 Wall 
Stata 

© 1MB of 32 Bit 0 Wait 
Stata Ram 

© Speed salectable lor 
BNG/20MHz 

© Clock Calender with 
battery backup. 

© 101 Enhanced Keyboard. 


Model 286-1 12MH 


| Nearly as fast as 


some 386 
computers. 


© Wastern Digital 2F-2H 
Controliar 

© 1.2MB Floppy Disk Drive. 

@ AT and OS/2 Compatibility 

© 220 Watt Power Supply 

© Socket for Weitak, 80387 
end 80287 

© Ona 32 Bit Slot, Five 18 
Bit Slots, Two 6 Bit Slots 

® Norton Si rating equals 27. 


* 80286 Running ai 12MHz, 0 Wait State. 
« 512K of BONS Ram 

« Speed Salectabla for 62MHz 

* Clock Calendar with Battary backup. 

* 101 Enhanced Keyboard 

© Western Digital 2--2H Controller, 

© 1 2MB Floppy Oisk Drive 

* AT and OS/2 Compatibility. 

® 220 Watt Power Supply 

* Socket lor 80287 Coprocessor, 


pield 
omputer 
ystems 


inNJ Call 
(201)-891-3002 


FAX 201-891-4675 


Custom designs to meet your specific 
requirements 


All hardware has a 30 day money back guarantea and a 


1 yoar warranty on 


paris and tabor All computar systams are assembilad in the USA, burned in, 
and fully tasted befora baing shipped 
Mastas Card, Visa, American Express, and COD’s accepted Leasing avatlable 
with ona dollar or 10% buy oul at Iha customer's option 
All pricas subject to changa wilhout notice AT, XT, PS/2, and Micro Channa 
ore tredemarks of Intarnational Businass Machines ee OS/2 is a tradamark 


ol Microsoft Corp Compaq is a tradamark of 


mpaq Corp. 


ae So) 
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LaserJet Add-in 

Board Provides 
Transparent Print 
Spooling for Four Users 





Extended Systems expands its 
line of LaserJet Series I] and 1ID 
enhancements with the ESI- 
2041B ShareSpool, an add-in 
board that allows up to four us- 
ers to share a single printer. 
| The ShareSpool fits into the 
printer's 1/O option slot and re- 
quires no special software for 
installation or operation. Users 
connect their PCs to the spooler 





The Extended Systems 
ESI-2041B ShareSpool fis 

into the option slot ot the rear of 0 
LaserJet Series Hor HD. 


PORT Lite: Downsized 
LANs, Full-Sized 
Functionality 


PORT Lite, a LAN operating 
system from Waterloo Micro- 
systems, offers LANs with five 
or fewer stations a $495 alterna- 
tive to a full-fledged network 
Operating system. 

PORT Lite runs on PS/2s and 
PCs in an ARCnet or Token- 
Ring Network and doesn’t re- 
quire a proprictary or a dedicat- 
ed server. Each workstation on 
the LAN can share its disk drive 
and printer with the others up to 
a maximum of five drives and 
15 printers. Users can choose 
between command-line and 
icon-driven interfaces. 

The software supports DOS 
3.x record and file locking, pro- 
tected-mode operation, and ex- 
tended memory. PC-XT users 
can purchase a VRAM Card in 





via an RJ-45 modular jack and 
cable, which accepts data trans- 
mitted at 9,600 or 19,200 bits 
per second. 

The 256K buffer holds the 
equivalent of roughly 150 pages 
of text, according to Extended 
Systems. An optional 1 MB up- 
grade is available for $750. 

List Price: ES1-2041B 
ShareSpool, $495. Requires: 
Hewlett-Packard LaserJet Il or HD. 
Extended Sysiems, 6062 Morris 
Hill Ln., Boise, Idaho 83704; (208) 
322-7163. 
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, graphs, error-bars, trend lines, | 


oa eerie 


Pop-up Graphs, 
Easy Stats 

From New England 
Software 


Since today’s business requires 
more quantitative analysis than 
ever, New England Software 
has come to the aid of users with 
two software packages that help 
uncover the jealously guarded 
secrets of their data. 
Graph-in-the-Box Analytic 
lets you construct 16 types of 
graphs based on x-y and double- 
y plotting. The $199.95 pro- 
gram provides high-low-close 


| and curve fitting. Results can be 


| 
512K ($695) or IMB ($995) | 
versions, which enables PORT | 
Lite to mn entirely in virtual 
memory. 

The package provides pro- 
tection against power fail- 
ures—a temporary outage at the 
server does not result in data 
loss or a need for the rest of the 
stations to reboot, according to 
Waterloo. 

When you've outgrown 
PORT Lite, Waterloo will pro- 
vide an upgrade to its PORT PC | 
LAN for $2,000. | 
List Price: PORT Lite, $495; 512K | 
VRAM card, $695; IMB VRAM 
card, $995; upgrade to PORT PC 
LAN, $2,000. Requires: 640K | 
RAM, DOS 3.0 orlater. Not copy 
protected. Waterloo Microsystems, 
3597 Parkway Ln., #200, 

Norcross, GA 30092; (404) 441- 
9252. 
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viewed with either linear or log- 
arithmic scaling. 





The program operates both 
as a standalone and a memory- 
resident application and is capa- 
ble of capturing data from an- 
other application and displaying 
a graph on-screen. It also in- 
cludes a calculation utility for 
manipulating data. 

For number crunching, GB- 
STAT provides over 300 statisti- 
cal procedures. In addition to 
calculating basic statistics, the 
menu-driven program performs 
ANOVA; multiple, linear, and 
polynomial regressions; reli- 
ability, factor, and discriminant 
analyses; and time series proce- 
dures. 

The program can import data 
in .PRN, .DIF, or ASCII format 
and has the graphing capabili- 

(continues on page S2) 





Plus Impulse Offers | 


Higher Disk Throughput, 
Up to 2.6 Gigabytes of Storage 


Plus Development Corp, 
answers the cries of users of 
LAN and disk-intensive appli- 
cations with Plus impulse, 
40MB ($895) and 80MB 
($1,279) hard disks boasting a 
12-millisecond effective access 
time. Up to 32 drives can be 
connected for 2.6 gigabytes of 
storage. 

Impulse’s speedy access is 
made possible by Plus’s new, 
proprietary Cluster Disk Inter- 
face and DisCache architecture, 
according to Plus. The CDI at- 
tains a data transfer rate of up to 
| 4MB per second, compared 
with SCSI’s peak of IMB. Dis- 


| Cache, a 64K static RAM cache 


on each drive, further reduces 
transfer lime. In 
tandem with the 


The 40MB and 5OMB 








Plus impulse drives feo- 
ture aG4K stance RAM cache 
and Cluster Disk Interface 


JANUARY 17,1989 


drive's on-board controller, the 
cache lets multiple drives oper- | 
ate simultaneously. 

One 16-bit adapter ($100 ex- 
tra) supports 16 drives. One ma- [| 
chine can handle up to 24 drives 
on two adapters, with Novell's |) 
NetWare, 32 drives yield 2.6 gi- 
gabytes of storage. 

List Price: Plus Impulse, 40MB, 
$895; 8OMB, $1,279; adapter card 
and sofiware, $100, Requires: 
80286- or 80386-companible 
machine, DOS 3.0 or later. Plus 
Development Corp., 1778 
McCarthy Bivd., Milpitas, CA 
95035; (408) 434-6900. 
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Pop-up Graphs 


(continued from page $1, 

ties of both Graph-in-the-Box 
programs. 

List Price: Graph-in-the-Box 
Analytic, $199.95; GB-STAT, 
299.95. Requires: Graph-in-the- 
Box Analytic: 256K RAM, CGA- or 
Hercules-compatible graphics 


att te A, hae 


adapter, DOS 2.0 or later. GB- 
STAT: 512K RAM, CGA- or 
Hercules-compatible graphics 
adapter, DOS 2.0 or later. Not copy 
protected. New England Software, 
Greenwich Office Park, #3, 
Greenwich, CT 06831; (203) 625- 
0062. 
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Three 16-Level Gray-Scale Scanners from 


The Complete PC 


If you want to incorporate im- 
ages with 16 levels of gray into 
your documents, but your bank 
account dictates otherwise, 
three scanners from The Com- 
plete PC might economically 
fill your needs. 


ee See 





y) 
you scan and edit images larger 
than available RAM. 

The menu-driven package: 
allows users to rotate images 
90, 180, or 270 degrees; scale 
images from 10 to 200 percent 
of original size; crop and erase 


Z, 
\ 


The $249 Complete Hand Scanner/400 scans images at 200, 300, or 400 dots per inch. 


The $899 Complete Page 
Scanner scans sheet-fed images 
up to 8 inches wide and 14 inch- 
es long at a user-selectable 200 
or 300 dots per inch. For $299, 
The Complete Half-Page Scan- 
ner can cover a 4- by 14-inch 
image at a resolution of 200 dpi. 

Replacing the company's 
200-dpi hand scanner, The 
Complete Hand Scanner/400 al- 
lows images 2% inches wide 
and 14 inches long to be 
scanned at 200, 300, or 400 dpi. 

Alt three simulate 16 levels 
of gray with three dithering pat- 
terns. They also come with 
SmartScan, software that al- 
lows viewing of an image as it is 
scanned and is capable of letting 


images; pixel edit; perform page 
layout; and merge images. 
SmartScan will edit images in 
-PCX, .MSP, .CUT, ASCII, 
and Epson FX graphics formats 
and convert them to TIFF and 
-IMG formats as well. 

List Price: The Complete Page 
Scanner, $899; The Complete Half- 
Page Scanner, $299; The Complete 
Hand Scanner/400, $249. 
Requires: 512K RAM (640K 
tecommended), hard disk, CGA- or 
Hercules-compatible graphics 
adapter, DOS 2.1 or later. The 
Complete PC, 521 Cottonwood 
Dr., Milpitas, CA 95035; (408) 
434-0145. 
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$79 Utility Lets Your PostScript Printer 
Print Non-PostScript Files 















Until now, users who needed 
PostScript-quality output and 
laser printer flexibility have 
been deterred by the inability of 
PostScript printers to handle 
files from many popular appli- 
cations. Trading Post, a RAM- 
resident utility from Laser- 
, Tools Corp., can change that 
for $79. 

Users can configure up to 
eight virtual ports—four paral- 
lel and four serial—with custom 
sinstructions, Trading Post 
translates non-PostScript files 
from programs such as Lotus 
1-2-3 or dBASE If when output 


| Wang Freestyle 


Electronic Desktop 
prensa Voice, 
Handwritten Input 
Wang Laboratories sustains 
the dream of the paperless office 
with Freestyle, an icon-based 
simulated desktop thal accepts 
voice and handwritten annota- 
tions. The contents of the desk- 
top can be sent to other Free- 
style-equipped coworkers, or 
faxed, minus voice notes, by 
any Group III fax machine. 
Documents can be scanned 
with the $2,550 Wang SC300 
scanner or screen-captured onto 





the desktop. Once there, they 














tn VUE £ 





is directed to a given port, 

For text printers, the utility 
allows manipulation of fonts, 
orientation, page size, paper 
size, bins, and number of pages. 
Trading Post supports multiple 
printers, printer-sharing de- 
vices, and common networks, 
according to LaserTools. 

List Price: Trading Post, $79. 
Requires: 7K RAM, DOS2.0or * 
later. Not copy protected. 
LaserTools Corp.. 3025 Buena 
Vista Way, Berkeley, CA 94708; 
(415) 843-2234. 
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can be annotated and manipulat- 
ed with the electronic pencil and 
tablet. An optional voice board 
and handset allows users to at- 
tach spoken comments to pages; 
voice annotation features in- 
clude pause and fast forward. 

Freestyle runs in the back- 
ground until it is summoned by 
touching the pencil to the tablet. 
By dragging icons with the pen- 
cil, Freestyle’s pages can be se- 
lectively grouped, copied, 
faxed, or printed. 

The $1,995 setup includes 
the tablet and pencil, interface 
card, and software. The voice 
interface card, handset, and 
software costs $1,495 extra. 
List Price; Wang Freestyle, base 
configuration, $1,995; voice 
imerface, $1,495; Wang $C300 
scanner, $2,550. Requires: 80286- 
based PC, 512K RAM, hard disk 
drive, graphics adapter, DOS 3.3 or 
later, Wang Laboratories inc., One 
Industrial Ave, Lowell, MA 01851; 
(S08) 459-5000. 
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Wang Freestyle users can 
attach handwritten notes to 
their pages on the simulated 
desktop with the electronic 
pencil and tablet. 
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can't lose. 


PRINTERS 
Lu 
499 


569 
799 
1049 
4799 


319 

499 

699 
393 (Reg. Interface) 1399 
Penasonic 
KXP1080i-2 299 
KXP1091i-2 329 
KXP1124 529 
KXP1595 749 
KXP1524 949 


349 
Desktop Pubilehing 

295 

Pub. 299 

Pagemaker 3.0 735 

PFS-First Publisher 129 

Publisher'e Paintbrush 285 

Venture 2.0 995 
Finenciel 

Bantese Integr. Acct. 249 


Computer Associates 

DAC 3.0 99 
DAC Payroll 3.0 99 
Dollars & Sense 179 
In-House Accountant 199 
Menaging Your Money 199 
Peachtree Complete Il 199 


List $495 

The most popular word 
rocessor is now even 
tter than ever! Ver- 
sion 5.0 adds multiple 
font support, graphics 
integration, page preview and 

much more. WordPerfect 5.0, still retains its 
feel and ease of use that made it #1. Combine 
this with the best support in the industry and you 


TOSHIBA 
T1000 


$749 


The Toshiba 
T1000 is the 
erfect second 


BOARDS 


AST List FAST 
Hot Shot 286 645 339 
Six Pak Plus 64K =. 210 119 

DTK 


286 10mhz WB 499 

XT 1.2mb FDC 79 45 
Everex 

12008 IntModem 149 69 

24006 IntModem 249 129 
Genoa 


Super EGA Hi-Res+ 399 

Super VGA #5100 445 239 

VGA Hi-Res #5200 645 359 
Hercules 

Graphic Card + 299 169 
Intel 


8087-2 250 149 
80297-10 480 249 
Above Board Plus 459 
Orchid 
Designer VGA 545 309 
Tiny Turbo 286 445 269 
Twin Turbo 12mhz 359 
Peradise 
Autoswitch 480 169 
VGA Plus 259 
VGA Plus 18 299 
VGA Protessionel 
| Practice! Peripherele 


2 | 12006 Int Modem 


2400B Int Modern 
| Prometheue 
| Promodem 24008 
Promodem 2400G 


Graphice 
Deluxe Paint Il 
Draw Applause 
| First Graphics 
Freelance Plus 
GEM Draw Plus 
Sara 
us 
Hasverd Graphics 
Perspective Jr. 
Integrated 
First Choice 159 
Works 149 
Windows 286 99 
Windows 386 195 
Mice 
Logitech C7 SeriavBus 119 
Logitech HiRes Bus 150 
Microsoft Seria/Bus 150 
Microsoft W/ Windows 200 
PC Mouse II SeriaBus 149 
Power Protection 
Curtis Ruby Plus 115 
Datesheild 85 90 
| Detasherld 100 99 
Isobar 4-6 90 


! It comes with 512K 
of ram, a 720K floppy drive, a 
ee et LCD screen and MS-DOS in rom! 
All this in ¢ battery-powered 7 pound package. 
A 768K ram Card is just 269 and can be set as 
base, expanded. or a non-volitile ram disk. 


ORDER LINE: 


1-800-441-FAST 


TOSHIBA 


Printers 


These 24 pin 

models are 

loaded with 

features an : 

are priced right. : 
Youcan je fonts 


and pitches right 
control panel. 
a single sheet without removing the continous 
form paper. All this and multiple emuletions with 
no dip switches. 


P321SL Narrow 
P341SL Wide 





The Complete PC LIST 
Answering Machine 349 
Fax 399 

249 


1200 Beud Interne! 149 

1200 Baud External 179 

2400 Baud Internal 249 

2400 Baud External 279 
Video 7 

Fast Write VGA 549 

Vege Deluxe 379 


Vine VGA 499 
V-RAM VGA 999 

LAPTOPS 
Miteublehl 


MP-286L Dual 
MP-286L 20mb 
NEC 
roach mE 
uit: 
Toshibe 
T1000 1249 
T1200F 2099 
T1200FB Backlit 2399 
TI200HB Backlit 3599 
T1600 
T3200 5799 
7499 


T5100 
a etperS rt Duel 2399 
a 
SuperSport 20mb 3599 
SuperSport 286 20mb 4999 
CALL FOR LAPTOP SPECIALS 


3195 
4595 


Progremrming 
UST 

Macro Assembler 150 
Norton Guides (Specify) 100 
Turbo Basic 99 
Turbo C 2.0 149 
Turbo Pascal 5.0 149 
Quick Basic 99 


Quick C 99 
Spreadeheeie 
Excel 495 
Lotus 495 
Lucid 3-D 149 
Quattro 248 
Worksheet Utilties 100 
Utilities 

CoreFast 149 
ele 

sqview 
Fastback Plus 
FastTrax 
(sh 

ink Plus 

Norton Advenced 
PC Tools Deluxe 
Sidekick Plus 
XTree 
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m the menu-driven front 
ith paper parking, you can insert 


5459 
$629 


MONITORS 
Magnevox 
M749 VGA 

9CM092 VGA 
Miteubieh! 

1409 RGB 

1410 EGA 

Diamond Scan 1381 
NEC 


Muttisyne Il 

Multisync Plue 1399 
Princeton 

Max15 389 

Utitrasyne 849 

Utttra 16 1375 
Seiko CM1430 995 


ech? 

1302 Multiscan 995 
1303 Multiscan 825 

Zenith 1490 999 


DISK DRIVES 
Miniscribe 


40MB AT #3650 499 
Mitsubieh! 

40MB AT MRS35 22ms 825 
Seagete 

20MB XT Kit #225 599 

30MB XT Kit #238 699 

40MB AT #251 899 

40MB AT #251-1 999 

80MB AT #4096 1199 
Toehiba 

360K 119 

720K apy 149 

1.2MB 5.25" Floppy 149 

1.44MB 3.5" Floppy 189 100 


Call On Non-Listed Items 


isy Extra 99 
GEM First Word Plus 199 
Gremmatik Ill 
Manuscript 
Multimate Adv. II 
Professional Write 
Rightwnter 


int 
oe AWiite 
Webster's Writer 
Word 


Word Perfect 

Word Perfect Library 

WordStar Prof. 5.0 

XyWnite Ill Plus 445 299 


Cali On Non-Listed Items 


Gan Boas Masterears ye Chae: x 
for Visa or |. Shippin; 2 
(Mim. $4). Product warranties, Slee claims are 
handled by the manufacturer. All returns are subycct to 
15% restocking fee, call for RA number. No retums on 
chects delay shapping, Compaibaly not puaransced, 
ia ibility nok 
APO's add is, Prcea/avanlablity subyect to change. 
AZ orders add 6.7% tax 
For your protection, we check for stolen credit cards, 
Mailing 


3721 E. Grove St, Phoenix, AZ 85040 
Te place orders only call: 800-441-3278 
To check on an order call: 602-437-8975 








Connect Worksheets with Look & Link 


BY CRAIG STINSON 


If you’ve been hankering for the 
ability to link Lotus 1-2-3 work- 
sheets, but you're tired of wait- 
ing for Release 3, you might 
want to check out Personics’ 
Look & Link. This elegant pair 
of add-ins makes available to 
Release 2 users a substantial 
chunk of the power that may 
someday yet materialize in 
1-2-3, Release 3. 

The Look portion of the 
package lets you browse a sec- 
ond worksheet while working in 
a first. The second sheet pops up 
in a "browse window’ in the 
lower-right corner of the screen. 

The browse window is just 
that—a read-only peephole into 
any worksheet on-disk. You can 
stroll about, but you can’t 
change anything. 

You can, however, cut and 
paste data directly from the 
browse window into your main 
worksheet. Look's Combine 
command has four options: For- 
mulas, Values, Add, and Sub- 


tract. Add and Subtract work | 


just like their counterparts on 
the 1-2-3 /Formula Combine 
menu. Formulas and Values to- 
gether provide the functionality 
of /-2-3's /File Combine Copy. 
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The Look portion of Look & Link lets you browse one spreadsheet while you edit an- 
other. You can cut and paste from the ‘‘browse window."’ 


Link allows you to establish 
permanent relationships be- 
tween worksheets. It does this 
in two ways: with dependency 
trees and with external-refer- 
ence formulas that incorporate 
custom @ functions. 

A dependency tree is a user- 
specified file hierarchy de- 
signed to automate worksheet 
consolidation. Let's say your 
company has four sales divi- 
sions and you consolidate re- 
ports from these divisions on a 
monthly basis. When ali the 
data is ready, just execute the 
Consolidate command and the 
consolidation is done. 


Dependency trees seemingly 
can run to any depth or breadth. 
For example, you could specify 
an annual consolidation that 
rolled up four quarterly reports, 
each consisting of three month- 
lies, each of which consolidated 
four divisional monthlies. The 
tree resides in its own disk file, 
with the extension .TRE. 

The remainder of Link’s 
power is supplied as a set of cus- 
tom @ functions. The most im- 
portant of these—@wkscell, 
@wkssum, @wksavg, @wks- 
min, @wksmax, @wks- 
hlookup, and @wks- 
vlookup—allow you to write 


Micro Practidisk: An Easy Way to Add 
Floppy mci Drives to Your System 


BY WINN L. ROSCH 


Practical Computer Technol- 
ogies gives you the option of 
adding either external or inter- 
nal 32-inch floppy disk drives 
to your PC, XT, or AT. Its mag- 
ic is a special floppy disk con- 
troller, dubbed the Micro Prac- 
tidisk, that resides in tandem 
with any controller. Just slide it 
into your computer. Then plug 
in your new 34-inch disk drive 
to the new controller. 

At under 5 inches long, the 


Practidisk card fits the shortest 
of short slots and any PC. A ver- 
sion for external drives (with an 
added connector on the retain- 
ing bracket) costs $189. Com- 
plete drive-and-controller sys- 
tems are also available. 

The $179 controller handles 
all drive formats, including 
high-density 1.2MB 54-inch 
and 1.44MB 31-inch drives in 
PCs and XTs. 

A combination of firmware 
built into the controller (an ex- 
tension of your system BIOS) 
and a software driver bring the 
new floppy disk drive to life, as- 


signing it the next available 
drive letter on the list. 

Practical Computer claims 
that its controller will run a 3'4- 
inch floppy disk under any ver- 
sion of DOS. I couldn't test 
DOS 1.1 because I couldn’t find 
a copy, but DOS 2.1 proved to 
be no problem. 

Throughout February, the 
Practidisk card will retail at the 
reduced rates of $125 for an in- 
ternal controller and $135 for an 
external. Compared with the 
$30 to $100 mail-order prices of 
high-density controllers, the 
Practidisk system is no bargain. 
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Personics Corp. 

63 Greal Rd. 

Maynard, MA 01754 

(508) 897-1575 

List Price: $99.95 

Requires: 512K RAM; Lotus 
1-2-3, Release 2; DOS 2.0 or 
later. Not copy protected. 
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formulas in one worksheet that 
references cells in another. The 
arguments for these functions 
can be stated as offsets within 
named ranges, so the functions 
stay current even if the target 
cells in the external worksheet 
are moved. 

Look and Link together con- 
sume about 94K of convention- 
al memory. Either can be de- 
tached for memory reclamation. 

All in all, Look & Link is a 
slick way to boost the power of 
1-2-3. It’s probably best not to 
consider it a step along the way 
to Release 3, however; work- 
sheets loaded with @wks func- 
tions will undoubtedly have to 
be modified when the ‘‘real 
thing’’ comes along. But if 
you're not sure you want to do 
the big upgrade anyway, this 
add-in is worth a look. PC) 


FACT 
FILE 


Micro Practidisk 

Practical Computer 
Technologies Inc. 

3972 Walnut St. 

Fairfax, VA 22030 

(703) 385-3332 

List Price: $179 (internal); 
| $189 (external). 

Requires: IBM PC, XT, AT, or 
compatible, any version of 
DOs. 
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Its virtues are the flexibility to 
handle multiple drives by work- 
ing with your controller and its 
no-worries compatibility. [ZH 
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Quattro: The Professional Spreadsheet 


Good ideas usually vanish in bad presentations. 
Important data is missed because it can’t be shown. 
Quattro®, meanwhile, lets you make colorful, graphic 
improvements in the way you make your spreadsheet 
presentations. 


Quattro does the impossible. 
Quattro’s advanced graphics include graphs that 
can't be done by the leading spreadsheet. Quattro also 
includes more graph types than the best-known 
spreadsheet—like horizontal bar, line-bar, 3-D bar, 
and area charts. 

Quattro’s spreadsheet graphics are also com- 
pletely and easily customizable. With Quattro’s color 
at your fingertips, you can easily highlight, compare, 
analyze, print, present, discuss and decide. 


Quattro is 100% compatible with 
the Other Spreadsheet. 

Quattro is file, macro, and keystroke compatible with 
Lotus® 1-2-3°. Quattro can read and write 1-2-3 and 
Symphony? files, so none of your existing files are 
lost when you make the graphic switch to Quattro. 

Quattro also understands database pups like 
Paradox® and dBASE® and can directly load and use 
their files. 

Because Quattro is so compatible with the Other 
Spreadsheet, you can switch to Quattro without hav- 
ing to learn a new program. 


It’s all so easy and batteries are included. 
Quattro's presentation-quality graphics are part of 
the spreadsheet program, not a separate program— 
which you incidentally pay separate money for. You 
print out your graphics from inside your spreadsheet, 
instead of being sent off to a separate print program. 

Quattro is the way things should be instead of 
the way things are with the leading spreadsheet. 


Quattro does it all now. 

Quattro is colorful, picture-perfect and about half the 
price of the leading spreadsheet. At $247.50 Quattro 
1s an exceptional value and leading-edge technology. 

Software Digest ranks Quattro #1 for “Overall 
Usability,” so it isn’t hard to make you and your 
work both look good. 

After all, 
appearances count. 


————== 
gj QUATTRO 


eee ee 


60-day money 
back guarantee.* 
For the dealer 
nearest you, 

call (408) 438-5300 





BORLAND 


0s rast COMET 4 wth 60 days ol parcneen Bus pita oes Ot perfor nocestanCs sh cur cles, cal Ox tuatamer saree dupartest, ad we wi wrtings coheed 
5 tepeaaeed egemees 


*Datome epetacion 
A Rerard proaacs ae Kademerta ox regained Taderarta of Berard kterateras be. Sotare Digest 9. 


ade of HSTL. Ofer Brand ane product names are Sosomwrta or 


aterwts of ther reagectve holders Copyrgtt ©7988 Rrtand Miernmenat mc 1282 


CIRCLE 137 ON READER SERVICE CARD 


$120 UltraVision Offers Alternative to VGA 


crt 


BY LORI GRUNIN 


If your EGA card, once the 
pride of your system, now 
seems as up-to-date as 8-track 
tapes, you may want to modern- 
ize with UltraVision. The 
$119.95 hardware-and-soft- 
ware combination allows many 
EGA cards to support VGA dis- 
play modes. It also gives added 
control over screen attributes 
such as color, fonts, and display 
size. 

If you have a supported stan- 
dard EGA card, UltraVision’s 
Booster Card can increase reso- 
lution to 640 by 480 running 
VGA applications—assuming 
you’ve got a multiscanning 
monitor. Personics includes 
VGA drivers for some pack- 
ages, including AutoCAD, Mi- 
crosoft Windows, PC Paint- 
brush, Ventura Publisher, 
Harvard Professional Graph- 
ics, and Lotus !-2-3, but other 
programs must be tried on a 
case-by-case basis. 

UltraVision will also work 
with EGA cards that already 
support 640-by-480 modes. The 
software doesn’t add resolution 
but gives you more power over 
your display by adding screen 
fonts and control over screen 
size and colors. Possible screen 
sizes range from the usual 80 
columns by 25 rows to 132 by 
43. 

Although the EGA palette 
holds 64 colors, it usually takes 
a paint program to see more than 
the DOS-chosen 16. UltraVi- 
sion lets you display and choose 
among the other 48 colors. The 
software also lets you choose 
from among 17 additional 
screen fonts, including Script, 
Courier, and Old English. Set- 
tings can be changed by issuing 
commands at the DOS prompt 
or through UltraVision's 
menus, 

The installation instructions 
are detailed and well illustrated. 
Fortunately, the hardware man- 
ual will help you determine 
whether your card needs the 
booster and also provides the 








| appropriate switch and jumper 


settings. Configuring UltraVi- 


| sion to work with specific appli- 


cations can be a nuisance, since 
you must copy the drivers man- 


ually onto your hard disk. 

Your biggest problem may 
be determining exactly how 
much display power you will 
gain from UltraVision before 


| The Personics UltraVision puts the entire EGA 64-color palette at your command, 





you dish out your money. At its 
best, UltraVision is an inexpen- 
sive alternative to purchasing a 
VGA card. At the very least, 
you get a choice of 48 more col- 
ors and 17 additional screen 
fonts. 


Ultra Vision 

Personics 

63 Great Rd. 

Maynard, MA 01754 

(508) 897-1519 

List Price: $119.95 

Requires: 18K RAM, support- 
ed EGA-compatible graphics 
card and display, DOS 2.0 or 
later. 
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$55 MathCAD Applications Pack 


Adds Predefined Functions 


BY BARRY SIMON 


MathSoft’s Advanced Math Ap- | 


plications Pack adds predefined 
routines to MathCAD—PC 
Magazine Editor’s Choice and 
two-time ‘‘Best of’ winner. 
The $55 Applications Pack sup- 


plies the few mathematical | 


functions left out of MathCAD 
2.0. The notable additions are 
routines to solve ordinary dif- 
ferential equations and compute 
the eigenvalues and eigenvec- 
tors of matrices. 

The Advanced Math Appli- 
cations Pack consists of 16 
MathCAD worksheets. Most of 
the applications are general- 
purpose routines for which you 
can plug in your own variables. 
For example, one model com- 
putes the eigenvalues of a ma- 
trix. If you replace the given 
matrix with your own, Math- 
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| CAD will compute the eigenva- 
| lues for it. 

A few of the applications are 
specific models that illustrate 
what MathCAD can do. For ex- 
ample, one is an analysis of 
flow around an airfoil using 
conformal mapping. 

The applications make clev- 
er use of the discrepancy be- 
tween the line-length Math- 
CAD's editor can support and 
the line-length that can fit on- 
screen. In the applications, the 
complicated formulas are 
tucked away—to the right of the 
screen, where you need not see 
them. If you want to look at 
them, you can scroll the screen 
to the left. 

My only real complaint with 
the Applications Pack is that the 
functions it offers should have 
been integrated directly into the 
main MathCAD program. By 
ordinary standards, it isn't diffi- 
cult to load these files into a 





See Ea ee 





window and then cut and paste 
them into a model, but com- 
pared with using MathCAD's 
inherent functions, this Process 
feels awkward. 


Advanced Math 

Applications Pack 

MathSoft Inc. 

1 Kendall Sq. 

Cambridge, MA 02139 

(800) Math-CAD, or 628-4223 
List Price: $55 

Requires: 640K RAM, Math- 
CAD 2.x, graphics monitor, 
math coprocessor (optional), 
DOS 2.0 or jater. Not copy pro- | 
tected. 
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Introducing Turbo Debugger, faa 
Turbo Assembler, Turbo Pascal 5, 
Turbo C 2: The Revolution Continues! 


THE NEXT GENERATION i F W 


The new Turbo Assembler lets you write the tightest, fastest code. The Turbo Debugger is truly revolutionary. It’s the professional productivity booster 
We used Turbo Assembler to write best sellers such as Quattro® and that you've been waiting for. Check out the features: 















Thsbo Esa aes vty FEATURE COMPARISON TURBO DEBUGGER —CodeView* 
TURBO Microsoft? ——-Maultiple overlapping views Yes No 

BGIDEMO BENCHMARK ASSEMBLER Assembler 386 virtual-86 mode debugging Yes No 
Assembly time (seconds) 934 27.46 Remote debugging Yes No 
Link time (seconds) 415 1051 Data debugging Yes Partial 
FEATURE COMPARISON pa a Le te 
MASM compatible (4.0, 5.0, 5.1) Yes No Conventional memory used—80386 Zero K 230K 
Thorough type lagen Me No Conventional memory used—remote ISK NIA 

|] Nested structures and unions es No ‘Turbo Debugger vernon 1.0, Microsoft Code View vermoa 2.2 
Moltimodule cross reference Yes No 
Assemble multiple files Yes No DATA DEBUGGER DEBUG ANY PROGRAM 
Run on BM PS/2 model 60 ting Toho Assembler version | 0, Tart Linker version 2.9, #8 Follow pointers through linked lists @ Turbo Pascal, Turbo C, Turbo Assembler 

|] Microsoft Macro Amembier vernon 5.10, Microsoft Overlay Linker vernon 3.64. « Browse through arrays and data structures =» EMS support 
o Fastér than other'assemblers wu Change data values = 386 virtual machine and remote machine debugging 


« MASM compatible (4.0, 5.0, and 5.1) BREAKPOINTS « Supports Code View* and MAP-compatibte programs 


« Significant new assembly language extensions 
= Easy interfacing with high-level languages 

including Turbo C and Turbo Pascal ' 
« Full 386 support 








@ Software ICE capabilities 
8 386 debug register support 
= Support for hardware debuggers 
















THE PROFESSIONAL'S CHOICE 
Turbo C is the professional's no-compromise choice, We at 
Borland used Turbo C to write industry best-sellers such as 
Sprint® and Reflex.® 












TURBO C Microsoft® 
C51 


‘Turbo Pascal, the fastest programming language around and the worldwide favorite, is now better than ever with a FEATURE COMPARISON 2.0 

















sophisticated debugging environment right at source level, plus a separate command-line compiler. Integrated debugger Yes nee 
FEATURE COMPARISON TURBO PASCAL 5.0 Turbo Pascal 4.0 Pei ie a 
Integrated debugger Yes No EMS support for edit buffer Yes No 
Overlays, including EMS support Yes No Device-independent graphies Yes No 
8087 floating-point emutation Yes No Number of memory models 6 5 
Peete support ig ne Price $149.95 $450.00 
Smart linking of code and data Yes No eta ee eee 

i Ne 
EMS spot for fta Ye No NEW TURBO C 20 



























= Compile, edit and debug in the integrated Turbo C 
environment 











NEW TURBO PASCAL 5.0 = Supports 6 memory models 
= Compile, edit and debug in the integrated Turbo Pascal environment = Procedural types, variables and parameters 1 Over 430 library functions, including a complete 
a Integrated source-level debugger lets you step code, watch = Smaller, tighter programs: Smart Linker strips graphics library 4 p 
variables, and set breakpoints unused code and data e MAKE facility with automatic dependency checking 
Overlays, including EMS support = Constant expressions & Step code, watch variables, and set breakpoints in the 
] = 8087 floating-point emulation = EMS support for editor integrated source-level debugger 
= Support for Boriand’s Turbo Assembler and Turbo Debugger = Only $149.95 w Only $149.95 







TURBO PASCAL PROFESSIONAL SERIES: TURBO PASCAL 5.0 PLUS BOTH 

TURBO ASSEMBLER AND TURBO DEBUGGER—ALL THREE FOR ONLY $2501 

‘Turbo Pascal 5.0, plus the new Turbo Debugger, the new definition of the state of the art in source-level debugging. And the 
new Turbo Assembler, the fastest assembler ever, including special directives for easy interfacing to Turbo Pascal. Only $250. 


NEW TURBO C PROFESSIONAL SERIES: 
TURBO C 2.0 PLUS BOTH TURBO 
ASSEMBLER AND TURBO DEBUGGER— 
ONLY $2501 

Professional Turbo C gives you the tools you need to write 
and debug professional-quality programs in optimized C 
and Assembly language. You are provided with Turbo C's 
own integrated development environment, plus Turbo 
Assembler and the standalone Turbo Debugger. Only $250. 





| TURBO C AND TURBO PASCAL OWNERS UPGRADE NOW! 


If you're a registered Turbo C or Turbo Pascal owner, you CALL NOW AND BE SURE TO HAVE YOUR TURBO COR 
can upgrade and get the latest version of your favorite lan- TURBO PASCAL SERIAL NUMBER HANDY. 


AVAILABLE AT YOUR LOCAL DEALER 
guage. The upgrade manual plus disks for Turbo C 2.0 and (408) 438-5300 OR CALL (408) 438-5300 TO UPGRADE 
‘Turbo Pascal 5.0 are yours for just $49.95 (plus tax if appli- 


cable and $5.00 for handling within the US; $10.00 in 
Canada), CIRCLE 377 ON READER SERVICE CARD ba 1308 B re] R L A | D 
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Play the game of the decade. Free. 


It’s a special Maxell edition of 688 Attack 
Sub; Electronic Arts’ brilliant new simula- 
tion game for IBM PC/XT/AT and most 
compatibles. You'll command a crew aboard 
a fully-equipped top-secret billion dollar 
sub. Hunt or evade intelligent foes. Thrill 
to highly realistic 3-D graphics (256 colors 
in VGA mode). It’s irresistible, easy to 
operate and it’s yours on the free 11th disk in 
specially-marked MD2-D and MD2-HD 
10-packs at your Maxell dealer. Don’t delay. 





maxell. 


THE GOLD STANDARD 


FAL uatovsticaliy 
Geners | Holidays tel 


Hew Your” 
fartlo t 


Boy ares 
Chr isteas 


WordPerfect, 
Version 5.0, 
Trade-in Offer 


The Personal Appointment Locator from PAL 
Software is now a standalone product, not re- 
quiring SideKick. PAL, Version 2.0, also adds 
automatically repeating appointments, in- 
creases speed, and includes major religious 


bens belidays dispisyed is intense video: 
Holiday 
bay 


Ea: ‘unde 
Good Friday 
&e 


Heouhhab 
Wesh Maxkanah 


nr 
Pasrover 


ord 
Thankes tving 
Bey 


Do you aunt te auhe any chenges? (¥/1) 


holidays in its calendar. Upgrades are $35 for 
the basic product and $49.95 with manual. 
Current users may purchase the update at a 25 
percent discount. PAL Software Inc. , Ossi- 
ning, N.Y.; (914) 762-5322. 


WordPerfect is offering a trade-in program as 
an incentive to corporations to upgrade to 
WordPerfect 5.0. Any company with | ,000 
employees or 250 terminals may purchase 
WordPerfect 5.0 for $135 by trading in another 
word processing program of comparable quali- 
ty. The company then signs a Large Account 
Pricing Agreement and, for each package pur- 
chased, WordPerfect will credit $5 to the large 
account. The money credited will be used for 
training by WordPerfect or one of the autho- 
rized training centers. WordPerfect Corp., 
Orem, Utah; (801) 225-5000. 


Pawer Desk, the office system from Software 
Studios, now provides user-definable data 
fields to the name and address database. Ver- 
sion 1.20 also adds a Page Two capability, 
which allows a second page of notes to be at- 
tached to each record, and an automatic tele- 
phone directory. Updates are free to users who 
send in their original disk with a return enve- 
lope and postage. New packages are available 
for $99. Software Studios Inc., Annandale, 
Va.; (800) 272-3375. 


The Brooklyn Bridge, from White Crane, is 
now compatible with DOS 4.0. In addition, 
White Crane has added a menu-driven program 
to simplify setup procedures. The Brooklyn 
Bridge retails for $139.95. White Crane Sys- 
tems, Norcross, Ga.; (404) 394-3119. 


Stata Adds 
Graphics and 
On-line Help 


hetp 


Microsaft Word now offers Print Preview to 
view graphics and Show Layout to adjust 
graphics. Version 5.0 can also link graphics in 
a document to data in a spreadsheet and import 
spreadsheet cells while maintaining the origi- 
nal number formatting. Increased network sup- 
port includes an archiving capability and an 
Annotation feature for the review/correction 
cycle. Upgrades are free to users who pur- 
chased Micrasaft Ward after October 1, 1988, 
and cost $75 for those who purchased prior to 
that date. New packages retail for $450... . 
Microsoft’s QuickBASIC now provides a QB 
Advisor, shortened menus, and an on-line ref- 
erence system. Version 4.5 is also equipped 
with QB Express, designed to get new users up 
and running within 10 minutes. Upgrades are 
$25 for registered users of Version 4.0 and $50 
for registered users of other releases. Microsoft 
QuickBASIC retails for $99, with a 30-day 
money-back guarantee. Microsoft Corp., Red- 
mond, Wash. ; (206) 882-8080. 


The Computing Resource Center’s statistics, 
graphics, and data management program, 
Stata, has added a command-line editor, ex- 
panded graphics, and on-line help. Stara, Re- 
lease 2, can also execute DOS or Unix com- 
mands within the software, uses automated 


bclp available for 


convert 
correlste 


const 
eon 


Dota. Sit 
de 


Typo betp help for avsistance 
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data compression, and provides string vari- 
ables and survival analysis. Stata, Release 2, is 
$590 under DOS and $995 under Unix. Com- 
puting Resource Center, Los Angeles, Calif.; 
(213) 470-4341. 


PrintQ, the print spooling program from Soft- 
ware Directions, has been redesigned to run al- 
most completely in expanded memory. Ver- 
sion 3.0 also has an enhanced user interface, 
additional display support, and the ability to 
highlight and tag spooled print files. Upgrades 
are $49 for registered users. New packages re- 
tail for $149. Software Directions Inc. , Ran- 
dolph, N.J.; (201) 584-8466. 
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386 Desk Pro 40/60/130 

$3 POURee oa? 
286 Desk Pro 12 mhz. 
Compaq i pone IVs 
Compag Port. 386 
Mode! aor 100 
Gone Ill 

eee 


386-S 
“ab. 


5649/7199 
3595/4150 


model 
2925/ chad 3695 
3-25 110/30 


7195/9895 


90 day warranty through Bulldog 


PERSONAL SYSTEM/2 


Model 30 w/2 floppy...$1310 
Model 30 w/1 floppy 

& 20 mg. 
Model 50 - 20/30 


Model 60 - 40/70 
Model 70 - 60 


Model 80 - 40. 
Model 80 - 70. 


8 MHZ TURBO 
1 floppy, 640K, AT style keyboard, 
8 slots, 4 drive eae moneranhies oid, 
mono monitor........... $725 
Color System add $1 mb 
add $269. w/30 mb add $289 
90 day warranty through Bulldog 


286 BULLDOG 10 MHZ 
1 mb Ram, 1.2 floppy................. $1095 
Bulldog 386 16 mhz, 1 mb Ram, 

D2 floppy ice cmce eetwerssaecten sess $1795 
One year on-site warranty!.............. $50 


AST 


AST Premium 286 Model 80, 10 mhz, 0 
wait state, iaueiae DOS, bing 1.2 
floppy... fener sc ene $1495 


AST Premium 386 Model 300 
20mhz, 1.2 fees 1 mg, DOS, 
keyboard... ve . $2875 


All AST conavies cany a a year ms iictfaray 


NEC Multispeed EL 1549 
NEC Multispeed HD ...2299 
Toshiba 1000 

Toshiba 1200 

Toshiba 1200F... 

Toshiba 3100 


Zenith Super Sport 
286 20 mb 


GENOA SUPER HI RES.. 
GENOA VGA 5100/520 
HERCULES GRAPHICS 
HERCULES IN COLOR... 
ORCHID DESIGNER VG 
PARADISE Auto Switch 480... 
PARADISE VGA Plus. 
PARADISE VGA Professional. 
QUADRAM EGA PLUS 
w/mouse 


STB Multi Res. II 
VEGA DELUXE. 
VEGA VGA 


AST Advantage w/128K 
AST Advantage Premium w/512K 
AST 6 PACK >LUS w/384K 
AST 5251-11 PLUS Enhanced. 
AST RAMPAGE 286 
AST RAMPAGE 286-2 
for MODEL 50/60..... 
AST HOTSHOT 
EVEREX MINI MAGIC w/o K. 
FAST 88/V20 w/Switch 
INTEL Above Board 286 w/512K 
INTEL Above Board PS286 w/512K.. ies 
INTEL Inboard 386 w/Adapter 
INTEL Inboard 386 for PC w/1 mb 909 
INTEL Above Board II 
for PS/2 w/o K 
IRMA BOARD II 


K/ 
ORCHID JET 386 uiadeptet. 
ORCHID PC Net Starter Kit... 
ORCHID Tiny Turbo 286... 
ORCHID Ramauest w/1 mb... 
ORCHID Twin Turbo 


GENIUS MOUSE GM6+ 
MICROSOFT MOUSE w/windows 
MICROSOFT MOUSE 

w/PC paint brush 
MOUSESYSTEMS MOUSE 
LOGITECH MOUSE C7 

Plus/Hi 
LOGITECH Scan Man 
2-NIX Supermouse ieee Halo III 
KODAK DATA SHO 
MICROFAZER II Oe 


COMPUTER PRODUCTS 


IE ms 

handing Laeger mr 
r % 
- eZ 

A 5 

1 io 
SS tere 
m 1 mani 


We accept VISA. 
MasierCate, 


Amencan Express 


(404) 860-7364 or (404) F 


3241-E Washington Road ¢ Martinez, Georgia 30907 
For Information, technical, shi or retums call: 


60-6905 









Our Gift Specials 
|__ PRINTERS _—|_ ——SiDRIVES—s 


EPSON 


LX 800 180 CPS, 30 NLQ.....6... 
FX 850 264 cps, 54 NLQ... 
FX 1050 264 cps, 54 NLQ 
LQ 500 180 cps, 60 NLQ.... 
LQ 850 330 cPs, 88 NLQ... 
LQ950 New/..........000 
LQ 1050 330 cps, 88 NLQ ‘ 
LQ 2550 400 cps, 108 NLQ........929 
OKIDATA 
182 Plus 180 CPS, 30 NLOQ...u...... 229 
320/321 300cPs, 62 NLQ....339/465 
390 24 pin 270 cPs, 90LQ.........465 
391 24 pin 270 cps, 90LQ. 
292 240 CPS, 100 NLQ........ 
293 Plus 240 CPs, 100 NLQ 
393 450 CPS, 120 LQ. .ess.ssseseeceseees 925 
TOSHIBA 
321 SL 216 CPS, 72 NLQ ...sesssseees 
351 SX 350 Ps, 100 NLQ. 
341SL 216 cps, 72 NLQ..... 
NEC 
























































Seagate 20mb w/contr. ST225........... 
Seagate 30mb w/contr. ST238............ 
Seagate 30 mb for AT ST4038... 
Seagate 40 mb for AT ST251. 
Seagate 80 mb ST4096....... 
CMS 5” ext. 360K for PS/2.. 
CMS 54” ext. 1.2 mb for PS/2 
Pacific Rim 5% ext. 360K for PS2....... 
Pacific Rim 5% ext. 1.2 for PS2.. 1 
Toshiba 3%” 720K int...... 
Toshiba 3%” 1.44 mb int. 
Toshiba 544” 360K int. 
Toshiba 54” 1.2 mb int 
Bernouli Box II 54” 20 m 
20 mb external w/card.... 
dual 20 mb external w/card e a _ 
Plus Hard Card 40........ ea erzesteoeatacercensratets ootwemess asi 
Plus Hard Card 20... i Be 
Priam 60 mb AT.....sssvsssssesssssssesesneneeee OZ Pe oe eee 
Priam 43 mb AT.)......+.0- aan 5 


Lotus 1-2-3 
$289 
Epson LX800 





















































Aldus Pagemaker 3.0 
Chartmaster... 






























































Everex 1200 int/ext.... 
Everex 2400 int,/ext. 
Hayes 1200/2400... 

Migent Pocket Modem 






Framework II.. 
Harvard Graphics .. 
IBM Depa rite IV. 
Lotus..... 























2200 sce crests nee i lee Al half cai 159 | Lotus Hal. 
W, ocomm.... eee 
US Robotics 2400 direct Managing Your Noe 30 


Microsoft Word 4.0........... 
Microsoft Excel........ 
Microsoft Works... 
Microsoft Windows 386 
Multimate Advantage II. 
Multiplan... 

Office Writer 6.0.. 
Peachtree II Com 
PFS Prof Write 
PFS Prof File... 














Supra Modem 2400 ext... 
Vental Half Card 2400 w/ 
Ventel 1200/2400 Plus 


3550/8850.........sssseeeee 825/1175 
PANASONIC 




















3131/3151 
HEWLETT-PACKARD 
Laser Series II senor 695 

Desk Jet ..ore...cosess. 














NEC Multisync GS... 
NEC Multisyne XL 19”..... oer 

IBM uatro...... 
Mono 8503........sssssee: 

























Pacific Data 25-N-1 Font......269 | Color Display 8512 o.com £59 | Sunor Cale IV 1C 
Pacific Data 1 meg/2 meg ....309/ | Color Display 8513 . pean i? a 
615 Color 8514... eveene Venture De Desktop Publishing. 
IBM - ‘PRINCETON $149 beled ee az 
s MARS 2 occas = os lord Pertect 
Proprinter II... 369 HX12... : Wordstar 2000 + 3.0... 










Proprinter X24... 
Proprinter XL...... a 
Proprinter XL24.......... 725 


6 foot parallel cable........$19 







Wordstar Pro 5.0.. 
TAPE DRIVES 
MAGNAVOX Everex 60 m.b. 
AAMC 77 0 oascis ees sscrec sererescoosoercton cecreras Teac int/ext 
RGB80.............. = $ CMS 60 mb. int/ext........ 
EGA 9CM053.. : Achives 40 mb internal. 






Ultrasync.. 


















We also carry prnter 

ribbons for all of the a Ola 
above printers. Maynstream 60 PS/2 w/card 
Call for pricing for model 50 60 & 80 






Prices Subject To Change For Orders Call: 1-800- 438- 6039 


BULLDOG |. 


COMPUTER PRODUCTS 
For information, technical, shipping or retums call: (404) 860-7364 Or (404) 860- pimemccos” 
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Technology News | 
**NEC’s million megabit chip is 
being made for the world mar- 
ket at its Livingston factory in 
central Scotland.”” 

—'‘Locate in Scotland’’ ad 
supplement, Forbes, July 11, 
1988 






























Technology News II 
“*Just now it is a bit of a toss-up 
whether to buy four 256-mega- 
bit DRAM chips or one |-mega- 
bit chip. In the future, that 
won't be true. As a working 
rule, it will never again be 
cheaper to buy 256-megabit 
chips than it is to buy I-megabit 
chips.”” 

—Jerry Pournelle column, 
InfoWorld, October 17, 1988 
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Such a big ad for public domain soft- 
ware; ‘'l first became acquainted with 
TOPS when one of my friends in R&D 
gave me a copy of it,’ reads Philippe 
Kahn's testimonal to the TOPS 
networking system. Kahn's conclu- 
sion: "' . . .Buteven more important 
is its pricing edge.’' Agreed. 





FIRST 





ARE YOU PREPARED FOR 


LOTUS 307??? 
can Do It For You! 
‘ ce LOTUS Dew] 


eto ce 


Based on Lows’s product schedule, you should prepare for Lotus 30 around the year 
2084. Ad in the Charlotte (N.C .) Observer, September 26, 1988. 





Save the Children 


**Heading a full line of competi- 
tively priced 386 and 286 porta- 


| ble and desktop computers from 


the company where one-day 


service is not a problem. Reli- | 


ability is key for Micro Express 
products. All Micro Express 
PCs are burned in for at least 72 
hours to eliminate infant deaths."” 
—Micro Express PCs ad 





Pretty Warm, Too 
“The Zuckerlink [is] a $39 net- 
work that hooks two machines 
together at 500,000 kilowatts, 
That's pretty fast.”” 

—The Ingram Journal, June 
1988 


E-Mail Offers Links 
For U.S. Olympic 
Athletic Supporters 


Was it electronic messages of 


The headline writer simply couldn't 
resist? From PC Week, October 3, 
1988. 


That Many? Wow! 
‘The | megabyte memory of 
the HL-8 (Brother laser printer) 
makes possible 300 dots-per- 
inch full page graphic printing 
without adding memory expan- 
sion boards, the 3 megabyte 
memory of the HL-8 can be 
used to download up to a lot of 
fonts and still product 300 dots- 
per-inch full page graphics!”’ 
—Brother HL-8 brochure 


LoOokKS 








Rumor Watch 
“*Our original sale opinion (for 
Compaq) was founded on four 


tenets: IBM (114) wouldrecoup | 


market share after trimming its 
costs to 60% of its competitors’ 


costs; IBM shipped one million | 


PS/2s in the product’s first sev- 
en months and more than two 
million in its final year; compe- 
tition would fuel price pres- 
sure; . . 
clones off the shelf... .”” 
—Portfolio Manager's 
Weekly (Donaldson, Lufkin & 
Jenrette), June 10, 1988 





Teamwork 
**Copal Dot Matrix Printer: bi- 
directional printing, 120 cps; 80 
columns, 8”’ print range; tractor 
and friction paper feed; buffer 
capability of one line; parallel 
Centronics interface, RS232 ca- 
ble included... .”” 
—COMB mail-order cata- 
log 






Have you seen anything offbeat, unusual, or just plain dumb about the computer in- 
dustry? If so, send your submissions to Communiqués, PC Magazine, One Park Ave- 
nue, New York, NY 10016. Please print your name legibly; include the name, city, 
and publication date of any newspaper or magazine clipping, and include your T- 
shirt size. Contributors will receive $50 and a PC Magazine T-shirt. Sorry, but any 


unused entries cannot be acknowledged. 


Winners for this issue: John Adams (500,000 kilowatts), Tammy Peet (Copal 
printer), Seth Kaufman (Lotus 30), Stephen Chandler (PS/2's final, Ernest Scheuer 
(million megabit chip), Mark Niebuhr (DSU CSU), William Hinkle (multitasking), 
Stephen Eccles (lot of fonts), Wayne Kobbervig (TOPS), Ernie Schoenfield (athletic 


. IBM will push more | 





supporters), L. Bedneau (infant mortality) 
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Amazing Facts 
“Multitasking is something the 
user just can’t do with OS/2 and 
MS-DOS,’’ Schechter ex- 
plained. ‘‘It can’t be done with- 
out the Intel 386 architecture.” 

—Microcomputer Solu- 
tions, September/October 1988 










































And the line quality, well, you 
wouldn't believe! In fact, that’s how 
we transmitted this story. (MIS Week 
August 15, 1988, story on Astrocom 
multiplexers used on AT&T data net- 
works) 


















































Mustration. Rochard Tennant 








THE FILE MANAGER DOES DATABASE 
WORK SO FAST, IT LEAVES THE OTHERS IN ITS WAKE. 


If you want to cruise through database work at full speed, youneed Q&A, the power file manager. Because 
Q&A's power makes database work easy. For example, by using Q&A's multi-file capabilities, you can pull an 
address from one database and pricing from another. And automatically include both ina separate 

invoice database or report. Quite simply, Q&A is the 
easiest way to get even the toughest database work done. 
* elect orm acreateerone =” | Nowonder Q&A is the best selling file manager, and far and 
© Two-keystroke mail merge. and built-in away the critics’ choice.* Power file management with 
senor forall popoiay raling tis Q&A. It’s the wave of the future. 


© True local area network si 
databases CALL FOR A FREE DEMO DISK (800) 228-4122 EXT.450P 


record locking for sharin: 
password protection, and Z 
screen update Editor's CIRCLE 736 ON READER SERVICE CARD 
¢ Powerful programmungcommands  Chotce The # 1 Rated And #1 Selling File Manager 


- i 
S) M A NTEC.. Symantec Corporation, 10201 Torre Avenue, Cupertino, CA 95014. 408/253-9600. 
OS/2 VERSION NOW AVAILABLE See package for details ° @1 best-selling File Manager according tw o recent survey of Nahonal Disinibutors Ale A icra BC) World's Best Buy 7/88 and World Class 9/88, Software Digest 


1 File Manager 2/88; InfoWorld 9.3 rating 5/88; PC Magazine Editor's Choice ‘87 and ‘88. Q&A 1s « trademark of Symantec Corporation. © 1988. 












The Orchid RamQuest.™ 


The innovative leader of memory has 
calculatingly added a new generation of 
products. The Orchid RamQuest series now 
brings intelligent memory to the PS/2, XT, AT 
and compatibles. 

RamQuest Extra 16/32 for the PS/2 is so 
ingenious it configures to a 16 or 32 bit bus. 
Automatically. Then there’s RamQuest Iz 
which provides exponential speeds with zero 
wait-state memory, actually increasing Models 
50 and 60 performance by up to 50%. Orchid 
has also carried over the latest technology to the 
RamQuest XT/AT with software configuration, 
choice of ports, and up to 8 MB of memory. 
And for all their sophisticated engineering, 


s us to the bottom line: RamQuest 
ed and power. For all 





aliation is as easy as punching a few buttons. 





RamQuest RamQuest liz | RamQuest 
Extra 16/32 


PC, XT. AT, 386 AT, PS/2 36, 50Z, 60 PS/2 50, 50Z, 
5 60, 70, 80 
OK,2MB_ ae 





* DOS Backfill on Madets SO and 60 egtves zero wait-state 
for system memory and up io SO% speed increase. 


ORCHID TECHNOLOGY 

45365 Northport Loop West {\ 
Fremont, CA 94538 — LFe=> 
(415) 683-0300 a 


ORCHID (EUROPE) LTD. 45 4° ES 
Basingstoke, U.K. CAT) “7 TTR 
Tel: +44 256-479898 ORC 
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(CHANGING THE SPEC 


a 


ay 


- VIEWPOINTS 


Are you a faithful guardian of the status quo or a revolutionary? Think hard before you 
answer that one; the truth just may surprise you. 





ou’re no different from anyone 

y else. You’re far too busy doing 

your job to think about your role. 

If you take any time at all to think about it, 

you will probably conclude that a signifi- 

cant portion of your work entails setting 

standards. You control or affect the way 

others use PCs, whether through edicts, 

policies, or friendly advice. It all sounds 
very tame, moderating, stabilizing. 

Now for the ugly truth. No matter what 
it Says on your business card, you’re read- 
ing this magazine because you’re a revolu- 
tionary. You belong to a network of like- 
minded people who are busily turning the 
world on its ear. You and your cohorts are 
in general agreement on what should be 
computerized, how it should be done, and 
what hardware and software should be 
used. 

Why is that revolutionary? Because 
you’re in a small, powerful minority. You 
know what you’re talking about and you 
know what PCs can do for you and for oth- 
ers. It doesn’t sound like much until you 
realize that only 20 percent of the white- 
collar desks in America have PCs on them. 
The other 80 percent say they’re still wait- 
ing for the computer to do something use- 
ful for them. You know it’s inevitable; they 
haven’t a clue. That’s a revolution in the 
making. 


SNAP DECISIONS When people ask 
you for help in selecting hardware and 
software, you probably think you go 
through a logical, orderly process, weigh- 
ing the options, winnowing down the pos- 
sible choices. Nah. That’s not how deci- 


sion making really works. All decisions 
are snap decisions. We spend the rest of 
the time agonizing over whether we made 
the right choice. 

The basis for our snap decisions comes 
from a huge information base, a veritable 
collective unconscious of reviews, adver- 
tisements, experiences, and word of 
mouth. When you get together with people 
as well informed as you are, you find sur- 
prising agreement on the major points. 
You know that a user needs GrandView, 
even though you use Agenda. You love 
Microsoft Word, but you recommend 
PFS:First Choice to a new user. Someone 
wants to buy a new system for word pro- 
cessing, and is tempted by the low price of 
aturbo-8088 with a monochrome monitor. 
You advise her to get a 286 machine with a 
VGA instead. ‘‘Why?’’ she asks, ‘‘I’m 
only going to be editing text.’’ You just 
smile. You could explain, but it would 
take too long. 





CONSTANT UPDATE = Truth is, you’ve 
got the specifications for that system and 
numerous others stored in your head. You 
carry them around with you, but they’re far 
from static. You’re updating them all the 
time. Technologies go in and out of fash- 
ion faster than hemlines. Take a look, for 
instance, at external hard disks. Once 
these units were all the rage. Now every- 
thing has to fit nicely inside the case. Like- 
wise, removable hard disks were in, then 
out, now in again. 

Back in 1983, only power users bought 
PC-XTs. Everyone else made do with 
floppy disks. In either case, there wasn’t a 
whole lot of choice in software. Every- 
body I knew ran WordStar, PC-Talk III, 
and dBASE II, The PC was the standard. 
You knew by rote which add-in cards it 
needed, how much memory, what kind of 
printer cable, and how to set up AUTO- 
EXEC. BAT. 

But IBM changed the spec in September 
1984 when it introduced the PC AT and the 
EGA. The PC AT was an immediate hit; 
the marketplace was clearly ready for that 
level of performance. The EGA, however, 
was more of a slow bum. Everyone duti- 
fully updated his memory banks, saying, 
“Someday I’m going to need EGA as aso- 
lution.”’ 

As usual, PC Magazine took the lead, 
declaring EGA to be the solution to every- 
one’s problems. Time proved us right, but 
not before we took a considerable amount 
of grief from readers who weren’t ready to 
move that fast. Sound familiar? Now when 
someone asks you for advice, you proba- 
bly say, ‘Yeah, get an EGA if you’re real- 
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Illustration: Roger Roth 


INTRODUCING THE NEW VOICE 
MAIL CARD. IT TURNS ANY PC 
INTO A POWERFUL VOICE 
MAIL SYSTEM 


Now you can turn any PC inta a powerful 
vaice mail system. Withaut interfering with 
yaur narmal camputing. 


It’s called Voice Mail Card VM-328. And it’s the 
mast saphisticated, affardable vaice mail 
system you can buy. 


IT’S A FULL-FUNCTION VOICE MAIL 
SYSTEM 

The Voice Mail Card gives yau 100 individual 
private vaice mail boxes, each caded by a 
passward. It takes messages, forwards 
messages ta ather phanes, just like private 
receptionist. And of course yau can retrieve 
message remataly fram any tauch-tone phane. 


IT RECORDS DIGITALLY 

Like the mast expensive voice mail systems. 
The Voice Mail Card recards right an yaur hard 
disk. You’ll be amazed at the clarity af 
reproductian. 


IT WORKS IN THE BACKGROUND 

The Voice Mail Card warks 100% in the 
backgraund. So yau’ll never knaw it’s there. 
Which means yau can da your spreadsheets, 
graphics and ward pracessing while it’s 
answering calls. Invisibly. 


IT REALLY IS AFFORDABLE 

A simple, elegant applicatian shauld have a 
simple, elegant price tag. The Voice Mail Card 
does. Only $150.—. All yau need is an MS- 
DOS PC and a hard disk. And a lat af incaming 
calls. (Product available March ‘89) 
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ly counting the pennies, but VGA is the 
way to go.”’ 

Two years ago, only diskless worksta- 
tions had small footprints. Then IBM in- 
troduced the PS/2 series. Even though crit- 
ics and competitors decried the limited 
expandability of these machines, the men- 
tal die was cast. 

Now all the vendors are scrambling to 
build small-footprint models and move 
former add-in components to the mother- 
board. We’re advising our less-technical 
compatriots that a small-footprint machine 
will work just fine for them because 
they’re never going to use more than one 
or two expansion slots anyway. It’s funny 
how these things work out. 


SUDDEN CHANGE? The engineers call 
it hysteresis: that snap-action effect when 
all of a sudden, the conditions are differ- 
ent—even though they’ve been changing 
slowly over a period of time. Improving 
technology exerts a constant pressure, 
quite undetectable at first, then pow! it’s 
time to implement a change. It’s like a 
brick that is attached to a cart by a rubber 
band. Sooner or later, the pull overcomes 
the friction and inertia and the brick 
bounds forward. 

Part of PC Magazine’s job is to detect 
those trends, report on them, and predict 
their general adoption. When we do so, 
we're often depicted as revolutionaries or 
radicals. But it’s all relative. You may re- 
gard yourself as much less aggressive on 


ALSO OFFER OUR FLOPPY DISK DRIVES AS BELOW: fig: ecibebey curve daniee "Aree 


5.25” 360 KB Drive far PCs/XTs ............cccsccsccscscesescses $ 75 But to your constituents, whether organi- 
§.25” 1.2 MB Drive far ATs...........cscsssesscssesscscenscsess $ 90 zational or informal, you’re a raving 
5.25” 360 KB External Drive for PS/2 .........cccccecsecccceees $179 techno-maniac. 

5.25” 1.2 MB External Drive for PS/2.........c.cscseeesereeees $219 

5.25” Drive far Apple Il-+/le .......cccccccsssesscceeeesseeceees $ 79 INFORMATION BASE The reason 
5.25” Drive far Apple Ilc/Ilgs.........sscesscessseesseecseseeees $ 86 you're so good at what you do is that you 
5.25” Drive for PC Transparter...........cc0scssscsscceseesseeees $169 have the ability to assimilate, abstract, and 
5.25” External Drive far Tashiba lap tap.............scscesess $200 eet upon information. We strive to make 
8 5? 720\KA Drive With 512” MOURTIDGIRt | ..c.ccs..c.e $ 85 Bom id ate nai te 
3.5” 1.44 MB Drive with 5%" mounting kit ..........-..00«: $99 Se oe eee ee as 


For more information, call 


Inside NY 1-800-553-6224 
Outside NY 1-800-433-6224 





KINSON PRODUCT CORP. 


spec, to provide critical information for the 
specifiers. That’s why we don’t dwell on 
the present. We’re not in business to con- 
gratulate you on what you bought last year, 
to affirm that you made the night choice. 


Shipping: UPS ground, add $6.00 per drive except $10.00 per drive for dual-drive system. a be es 2 oe ee es 
Fed-express (next day air): add $9.00 per drive except $18.00 per drive for dual-drive system. outm » Passe. Our Joo Is to cep you 
NY Resident: Please add 8% sales tax. informed on the ever-changing state of 

PC} 


CIRCLE 193 ON READER SERVICE CARD the art. 


PC MAGAZINE ee emnee 


TAL yi 
it 
Hl Uf 


i 
et jt 


il 
i 


“e 


DacEasy™ Accounting. 
More Than 400,000 Growing 
Businesses Worldwide. DacEasy 
Accounting leads the industry as the 
number one selling, award-winning 
program Two-time winner of PC World's 
World Class Award and PC Magazine's 
Editor's Choice, DacEasy Accounting 
recently was named /nfoWorld’s Product 
of the Year. Again and again, DacEasy 
proves that it makes a difference. 


: 
| 








Since its introduction in 1985, DacEasy 
Accounting, feature for feature, has won 
acclaim as the leader in accounting 
software. Now Version 3.0 features a 
new interface with transaction-oriented 
pull-down menus that makes it think like 
you think as a business person rather 
than an accountant. Readily installed 
with five quick questions, your business 
accounting is operating within 10 
minutes! Choose the predefined Chart of 
Accounts that are tailored for service or 


inventory-based businesses, or modify. Graph+Mate, a RAM-resident program DacEasy way. 

All seven modules (General Ledger, that interfaces with DacEasy Accounting " 
Accounts Receivable, Accounts Payable, or Payroll. Its easy graphic reporting pe Eatea hare and 
Inventory, Billing, Purchase Order and features pie charts, line charts, bar charts, —_ Graph+Mate by mail send 
Forecasting) are fully integrated. Data stacked-bar charts and perspective bar $99.95 (each), BonusPack 


posted once is automatically posted to all 
other related modules saving you time 
and ensuring accuracy as well. 


DacEasy Accounting's strength is its 
capability for generating reports 
that provide you with fast 
information and ultimately 
better management decisions. 


Call 1-800-877-8088 


(in Canada, Call 519-747-9633) 


In fact, it provides you with more than 
700 reports and “what if” forecasting 
scenarios based on three-year historical 
information — great for projecting 
expenditures and revenue. And, in 
addition to the program, you'll find the 
460-page documentation is written for 
ease of understanding with helpful hints, 
screens and examples. 
The only accounting software to win all four 
readers' contests in the past three years! 
Am <1. iit. 
y_ von 5 ax 
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Naturally, out of the best-selling account- 
ing program grew the need for related 
business programs such as DacEasy 
Payroll. The 3.0 version also features a 
new intuitive design, pull-down menus, 
flexible pay periods, current federal and 
State tax tables, automatic withholdings, 
printing of checks, W-2’s and 1099 forms, 
and much more. It’s no wonder DacEasy 
is the world’s best-selling payroll and 
personnel management program! 


Also new for 1988 is DacEasy 


charts. Plus custom file viewing, macros, 
pop-up calculator and notepad, and 
more make it the ideal companion. 





DacEasy™. The World's Best Ongoing 
Customer Support and Training! 
Disk-based tutorials, FREE Getting Started 
Support, and a brand new video tutor 
are just a few of the many products and 
services Dac offers. Accounting and 
Payroll Tutors serve as on-screen supple- 
ments guiding you through installation to 
complete set-up with colorful graphics, 
sounds, primers and examples. And 
now, you can enjoy at your convenience, 
DacEasy Accounting Video Tutor, a two- 
hour VHS tape for a fun way to learn 
Accounting 3.0. Toll-free Extended 


° \PRODUCT, xy Uy Uy 

os | OF THE \aehores: ar wZwy” <T Support plans and nationwide DacEasy 
3: ; YEAR CHOICE The DacEasy™ 3.0 Series. A World of seminars are also available. 

33 ~e yy —s Difference in Business Software. 


A World of Difference in Price! 
DacEasy offers the growing business a 
world of products excelling in perform- 
ance and price! Priced at $99.95 each 
are DacEasy Accounting (all seven 
modules), DacEasy Payroll and DacEasy 
Graph+Mate. And for a significant 
savings is the DacEasy BonusPack which 
includes DacEasy Accounting, Account- 
ing Tutor, DacEasy Payroll and Payroll 
Tutor, for only $199.95. A great start to 
computerizing your 
growing business the 


















$199.95 to Dac Software 
(address below). (Fius 
$7.50 Shipping/Tx residents 
add sales tax/$17.50 
shipping outside U.S.) 


Dac Software 


17950 Preston Road « Suite 800 © Dallas, TX 75252 


30-Day Moncey Back Guarantee: Unconditional guarantee on ail preducts bought directly from Dac Software (lexs shipping charges). Minimum Hardware Requirements IBM PC or 100% compatibics. 2 disk 
drives, MS-DOS of PC-DOS 2.0 oF later, 40 column printer able to print 132 columa in compressed mode, color or monochrome monitor, 256K memory (512K for GrapheMatc), Trademarked MM, PC-DOS, Tetil tec) 
MS-DOS, DacEaxy Is a trademark of Dak Software. Inc... 17950 Prexion Road, Suite 800, Dallas, TX 75252-9740, $.25° & 3.5° disks available. Copyright «1988, by Dac Software, inc. All righty reserved. CODE 6104 





What looks like DOS, 
acts like DOS, 
is easy like DOS, 
can hook everybody up 


and keep em hopping 
from program to program, 


and costs less than 
an office chair? 





The Coro TG 


(and already availabl 


If you can afford a nice leather 
chair for your office, you can 
afford a multi-user, multi-tasking 
operating system that's just as 
comfortable to use. 

PC-MOS incorporates break- 
through technology that allows 
you to fully harness the power 
and capabilities of 80386-based 
computers, while maintaining 
the compatibility and ease of 


use of DOS. So now you can 
have up to 25 inexpensive ter- 
minals driven by a single 80386 
processor. You can coe © to 
use your favorite software p 
grams like Lotus 1-2-3" dBASE 
Ii” and WordPerfect," and you 
can keep using those familiar 
DOS commands like DIR and 
COPY. You can even run all those 
terminals as a single cluster 


=Ge= 


THE SOFTWARE LINK 


3577 PARKWAY LANE * NORCROSS, GEORGIA 30092 
INSIDE GEORGIA: 404-448-5465 ¢ FAX: 404-263-6474 


PC-MOS ts a trademark of The Software Link, Inc All other brand names are the trademarks of their respective holders, 
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PC-MOS. 


connected to a Novell server. 

PC-MOS comes in single, 
five and 25-user versions starting 
at $195. Your satisfaction is 
guaranteed or you get a com- 
plete refund. 

For more information about 
PC-MOS and the name of the 
authorized dealer nearest you, 
call 1-800-451-LINK. Then you 
can sit back and relax. 
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Create your own programs, Or recreate ours. 


Introducing 
The Clarion Personal Developer. 
A program generator for 


the non-programmer. 






Clarionis Personal Developer is a software 
package that lets you conceive and create 
your very own programs. Or customize the 
eight applications that come as part of 
the Personal Developer package. 

So you no longer have to settle for 
someone else's idea of how to manage 
your files. Or track your investments. 

Or process your orders. 

Screens like you like ‘em. Calculations 
without equal. Reports worth writing home about. All 
without writing a single line of code. 

Start. 

With Personal Developer's Quick-Start module, fill in 
the blanks on a single screen, and in minutes you have 
created your own complete, running applications. 

For more complex applications, Quick-Start develops 
a powerful foundation you can always embellish. 

Remember fingerpainting? 

Ifa magenta menu is on your menu, indulge yourself. 
Make a screen green. Or create a scrolling look-up you'll 
like to look at. Even screens in monochrome never 
looked better. 

With Personal Developer's pallette, you'll make 
programs that are as beautiful on the outside as they 
are on the inside, modify them whenever you want ~ and 
have fun doing it. 


Requires an IBM PC/XT,PC/AT, or PS/2, or tse compatible, with 512XB of acsnory:# had disk a hard disk file and a diskette drive. 


Only ayes) ee ae the monitors: 
of International 


Developer 
Business Machines ition, PC/, 


tors: monochrome, 
Re ate eae eae eer 


FO 


What's beauty without brains? 

Personal Developer lets you do things 
only a programmer could do before. Relate 
data from multiple files. Incorporate locate 
and filter functions. Use computed fields, 
memory variables and “hot-keys’ Even 
produce customized reports and forms. 

Eight ready-to-run applications —as is, 

or as you like ’em. 
Use them right out of the box. Or use them as models 
for programs you'll create with Personal Developer. Or 
use Personal Developer to change them, rearrange them, 
and turn them into a library of proven programs tailored 
to your needs. 
Copy and distribute free. 

Every program you create with Personal Developer can 
be copied and distributed at absolutely no cost. So you 
can give them away to your close friends - or work out 
different arrangements for your not so close friends. 

But first, you'll have to contact your Clarion dealer. 
For the one nearest you, call toll free, 


1-800-354-5444. 


C8 EIN ELOPER™ 





CnC ese rpn sp abet prt 
or a 
Business Maines Corpoton 


pociecand Carioa are trademarks of Software. 
Copyright 1988 Claron Clarion Software, 150 East Sample Road, Ponparto Beach, FL 33064 


Suggested retail price $169 SPECIAL INTRODUCTORY PRICE $139 
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@ JOHN C. DVORAK 


HUIS ON FIRST? 


If Taiwan manages to succeed in turning the island into a nation of engineers, this tiny country 
Just might become a powerful force in the computer world. 


he Taiwanese always win the Little 

League World Series. Since they 

have no professional baseball, all 
the talented players instead go on to col- 
lege and become engineers. I interviewed 
the coach of one of the top Taiwan Little 
League teams when I was in Taipei. I knew 
there was a communication gap when I 
asked him who was on first. ‘‘Yes! Hu is 
on first.’’ No, what's the name of the guy 
playing first base? *‘Hu.’’ The guy on first 
base? ‘*Hu!’’ Never mind. Who's on sec- 
ond? ‘‘No, Hu is on first.”” How should I 
know? I need to know the kid's name wha 
is playing second! ‘‘Shih.”’ You have a girl 
playing second? The gal must be good. 
**No! Shih!’’ Pretty amazing. What about 
third base? *‘Mie.’" You? ‘‘No, Yu is 
shortstop!’’ How did I get on the team? 
Me? ‘‘THIRD BASE!” 

Actually not too many people in Taiwan 
speak English, so the above scene is al- 
most impossible. One thing for sure, 
though, is that Taiwan is trying to tum the 
island into a nation of engineers. 

It’s a crazy place, and no city is more 
crazy than Taipei. That was recently dis- 
covered by a group of foreign journalists 
invited on a junket to the island by Tai- 
wan’s number-one clone maker: Acer. 
Acer has decided to go public and promote 
its branded computer. Until now, the Tai- 
wanese company used its facilities to pro- 
duce clones for Texas Instruments and Un- 
isys, among others. 


HALF-MINUTE CLONING | This junket 
is one of the reasons you may start to hear 
more about Acer. I was amused by a tour 


of its factory. It’s as slick as any I’ve seen 
anywhere. I spent much of the time count- 
ing to myself as I watched the processes. 
The way I figure it, this company is pro- 
ducing a complete PC AT clone every 35 
seconds. No slouches at production, these 


ys. 

While writers on these things are typi- 
cally herded like sheep from place to 
place, I always manage to break away to 
explore the hinterlands. What I discovered 
in Taiwan was enough to make your hair 
stand on end. 


THE TAIWAN HUSTLE It’s apparent 
that the visionary and conservative Chi- 
nese who could manage to escape the 
mainland during the civil strife (and the 
subsequent cultural revolution) did so, and 
many ended up on Taiwan. 

Today’s scene in the city of Taipei was 
described to me as ‘‘the same way it was in 
Tokyo back in the 1960s.”’ It’s pure and 








total hustle hustle hustle. The whole thing 
is almost funny: frenetic and manic capi- 
talism running amok. 

Of particular interest to me is that the 
Chinese in Taiwan seem to have made an 
interesting (and scary) quantum jump in 
logic that will make this tiny nation a pow- 
erful force in the world if some trends con- 
tinue. Hear this out. 


THE GREAT WALL CONCEPT The 
Chinese learned hundreds (or maybe thou- 
sands) of years ago that no project is too 
difficult when you have lots of people 
working on it. The Great Wall of China is a 
perfect example of what people power can 
accomplish. 

This knowledge has remained a Chinese 
resource—on the mainland, that is. In Tai- 
wan they took the logical extension of the 
idea and asked, What if all these people 
were trained engineers? What happens if 
we throw unlimited numbers of engineers 
at a problem? 

They are quickly discovering that this is 
a great idea. Its effect on the rest of the 
world has yet to be felt, but keen observers 
are already noticing the impact on small 


yjects. 

One only has to project the possibilities 
to realize that if the People’s Republic of 
China (aka, the mainland, aka the PRC) 
realize that the Republic of China (aka Tai- 
wan, aka the ROC) have stumbled on to a 
simple but fabulous concept, then the 
world’s balance of power might be unalter- 
ably skewed. 


It might not be a bad idea to seriously 


get to know these people. 
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UNINTERRUPTIBLE POWER. SUPPLIES 


Suggested Retail 


Ny APPROVED 


TOTAL POWER PROTECTION 
BLA CKQUTS pe {0 operata during compiete toss 


B R Ow N 0 U T Usei is [provecied from low AC voltege below 
OVERLOADS proiccr Ges tom iwvener Sumou 

OVERVOLTAGE cise excooss 132 vats. *° 
SURGES/S Pi KE Clamps transients above 200 volts with 


an anergy rating of 100 joules or less 
EM | / RFI Three stage liltaring for clean AC power 
Z e FULL ONE YEAR WARRANTY 
TESTED No’ e ORDER-SHIP SAME DAY 
e 1 MILLISECOND TRANSFER TIME* 


e SYNCHRONIZED SINEWAVE* 


~ 
S *250 watt and 500 watt units offer 4 msec 
transfer time, PWM waveform 


PARA SYSTEMS, INC. 


1455 LeMay Dr. QTD Telephone: 
Carrollton, TX 75007 (214) 446-7363 
1-800-238-7272 


FAX: (214) 446-9011 TELEX: 140275 OMEGA 
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@ JOHN C. DVORAK 


VIEWPOINTS 


INSIDE TRACK 


Neural networks turn your computer into an electronic 
brain. Look out! 


rainmaker is the strangest and 

most fascinating computer soft- 
ware I’ve ever seen. California Scientif- 
ic Systems in Sierra Madre, (818) 355- 
1094, is responsible for this complete 
software-based neural network. If you 
aren’t familiar with neural networks, 
then you should learn about them. 
Brainmaker is just $99.95 (don’t be 
fooled into thinking this is toy software 
by this low price—it’s not!) and it comes 
complete with a book called Introduction 
to Neural Networks. It’s an excellent in- 
troduction. 

OK, so what the heck is a neural net- 
work? Essentially, it’s a simulation of 
biological intelligence designed specifi- 
cally to recognize patterns in ways not 
achievable by conventional program- 
ming. Forget the dead end of artificial 
intelligence and its impossible mathe- 
matical models. Forget LISP and PRO- 
LOG. This is definitely where it’s at. 
With neural networks you actually teach 
the computer how to make judgments. It 
creates an expert system on the fly. The 
drawback is that nobody can easily un- 
derstand how it functions, as silly as that 
may sound to you. Thank goodness this 
column isn’t running on April Fool’s 
Day, because this bizarre software 
doesn’t sound real. 

I advise you to discover for yourself 
what this is all about. If you have any in- 
terest in computers, then you absolutely 
must learn about this stuff. Brainmaker 
does what hardware-based systems cost- 
ing $30,000 or more do. The company 
says it's faster than anything out there. It 
is quick, that’s for sure. 

As an aside, let me tell you that there 
are some conceptual changes you have to 
make in order to be able to approach this 
stuff. You'll discover them on your own. 


PC 








Of course, I may have already been 
turned into a pod person! 

Without trying to explain more, here’s 
a story told to me by the talented Mark 
Lawrence of CSS. A guy buys 
Brainmaker and comes to the offices to 
get some help setting up his network. 
Lawrence says the guy has tons of statis- 
tics that he can’t make heads or tails of. 
The guy leaves and calls back on a Mon- 
day to tell Mark that he ran the network 
overnight to teach it how to predict the re- 
sults of certain events. “‘How did it do?”’ 
asked Lawrence. “‘Terrible. It got 2 out 
of 14 answers correct.’’ The guy was dis- 
appointed. 

The next week he called back and told 
Mark that he trained the network for 30 
hours and this time it responded by get- 


ting 10 out of 14 correct. ‘‘Is that good?” - 


asked Lawrence. ‘“‘It’s great. I’m going 
to Las Vegas next week. The program 
has learned to pick the winners in the 
NFL based on obtainable statistical 
data!”’ 

Right now there are only a few cogno- 
scenti who are aware of the break- 
throughs in design that make neural net- 
works possible (or usable). It’s time we 
all looked at this stuff. This is hotter than 
hot. This is the software that will predict 
the next stock market crash. No kid- 
ding. 

Last Guy to Plug a Product Dept.: I 


hate to be the last guy to plug a great 
product, but when it’s as great as 386-to- | 


the-Max from Qualitas, I don’t mind. 
This is amemory manager for 386-based 
machines that recovers every available 
byte in your system and makes it usable 
for programs. You can move most of the 
memory-resident programs out of main 
memory and you can automatically turn 
extended memory into EMS 4.0 expand- 


| ed memory, thus making the memory 
more useful and easier to access. If you 
have a 386, then you must buy this soft- 
ware. It’s easy to use and kind of fun too. 
I think this is one of the finest utilities 
I’ve seen in some time. 

Unfortunately, it doesn’t run under 
VM/386, the superb virtual machine ex- 
ecutive (from IGC in Santa Clara, Calif. ; 
(408) 986-8373) that allows advanced 
multitasking using the virtual mode 
available on the 80386. Theoretically, a 
pure virtual machine should be able to 
run multiple copies of itself. This means 
three complete DOS systems with three 
images of 386-to-the-Max managing the 
memory could be going at the same time 
on the 80386. Unfortunately this ability 
has been repressed in the 386 by de- 
sign. Rumor had it that it would be im- 
plemented in the 486, but now I'm told 
that the 486 will be nothing more than a 
faster 386 with a few more bells and 
whistles. Maybe that’s why Bill Gates is 
talking about the 586 already. 

New Buzzword and Product Dept.: 
‘‘Document finishing’’ is what they call 
it. It’s the binding or improvement of the 
final desktop published document. If you 
like to show off your proposals and re- 
ports, then check out the nifty new 
desktop system called Unibind. This 
system, developed in Europe, employs a 
patented reusable vinyl ‘‘glue’’ that is 
permanently attached to a folder. You 
heat it up and get a bound book-like prod- 
uct. I compared the cheap $270 Unibind 





system with the VeloBind and spiral- 
bind systems and there is no compari- 
son. Unibind is elegant and efficient. 
The best part is, if you decide at the last 
minute to remove a page, you just pop 
your proposal back in the heater and pull 
out the page without affecting the rest of 
the document. Amazing. The system 
can bind a 650-page document. (Call 
Unibind in Emeryville, Calif.; (415) 





652-8345.) If you like to produce fancy 
reports, then you need this. pCi 
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Use a better DOS shell than DOS 
4.0-Copy files with just a polnt 
and click of the mouse. 





Send or receive files by modem even 


while you run other programs. 

















Write a memo-even spell-check Organize your thoughts with 
and cut and paste from other documents. an outliner. , 





tons 


Optimize your hard disk for Back up your hard disk-fast. 


better performance. 


These are just some of the great reasons to get PC Tools Deluxe"-and 
here's an excellent reason to get it now. 

Buy before December 31, 1988 and you'll get our special introductory 
price of just $79. Or, if you own any of our competitor's products, we'll 


update you to the full PC Tools Deluxe package for just $25 plus $5 shipping 


& handling (with your order, send us the original manual page 1 or any 


other proof-of-purchase from Norton” Utilities or 


Central Point Commander, Sidekick? or Sidekick Plus, X-TREE™ 
Soffzucne Fastback” Disk Optimizer or Mace” Utilities). 


INCORPORATED 
1§220N.W priory #200 


Beaverton, Oregon 97006 


(503) 690-8090 


See why hundreds of thousands of people 





Look at your dBASE files Use any one of our financial, algebraic, Keep track of appointments 
(or create new ones). or programmer's calculators. and activities. 





Undelete ani =i ed files, Password protect your sensitive data. Or everything all at once. 


have made PC Tools the world’s best-selling 
utilities package. And why PC. Magazine says, 
“There's no reason to look beyond PC Tools’ 
For the dealer nearest you, or to order 
direct, call (503) 690-8090 M-F 

8:00 a.m.-5:00 I op (West Coast time). 
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How we made the most 


powerful inte 


d software — 


a whole lot easier to use. 


Yes. There are ways to take something that’s very 
powerful and make it easier to use. 

Actually, with Symphony® 2.0, not only is this latest 
version of the world’s most popular integrated program 
easier to use, but it’s also more powerful than ever. So it 
can keep up with you as your capabilities grow. 

For starters, since there’s no copy protection, you 
can get Symphony up and running with much quicker 
and easier installation. 

Once up and running, bingo, you have instant access 
to five key business functions: spreadsheet, word proces- 
sing, database, graphics and communications. So youcan 
prepare budgets, write memos, create inventory lists with- 
out having to go through the hassle of changing programs. 

But Symphony is really more than five separate 
programs. Because, unlike other integrated packages, 
Symphony lets you dynamically integrate functions. For 
example, when you change spreadsheet data, your 
graph of that data and your memo containing the same 


© 1968 Lotus Development Corporation Lotus, | 2 3.and Symphony are registered trademarks of Lotus Development Corporation 


numbers automatically reflect the changes. So you get 
greater efficiency, and you’re able to work faster too. 

Plus, the Symphony spreadsheet is the fastest and 
most powerful spreadsheet available in integrated soft- 
ware, based on Lotus® 1-2-3° the industry-standard 
spreadsheet technology. 

We could go on about the many features of Symphony 
2.0—how its macros let you automate complex or repeti- 
tive tasks and create customized applications. How the 
word processor now has a spelling —_— 
checker and text outliner. And how | 
database and communications have = 
been improved. Sp 

The bottom line is that Symphony a 
is one high performance package ' 
that’s made to be opened up. 


Lotus Symphony2. 0 


Ate p hag Oy 


wy 





a JIM SEYMOUR 


YOU DON’T HAVE 
TO UPGRADE 


There was a time when software upgrades were eagerly awaited, mainly because the 
programs they were replacing were bug-filled and feature-shy. But times have changed. 


hen Lotus dropped its third 

bombshell regarding 1-2-3, Re- 

lease 3.0, a couple of months 
ago—the news that the product would not 
arrive till the second quarter of 1989, later 
than anyone had dared guess—the moan- 
ing and groaning among users unable to 
upgrade from Release 2.01 for a while 
longer was astonishing. 

A newcomer to computing would have 
thought Release 2.01 was terrible, full of 
bugs and shy of absolutely fundamental 
features. In fact, 1-2-3 2.01 is a classy 
product, rich in features, a program only a 
tiny percentage of users ever fully tap. 

The 1-2-3 delay was surprising. What 
really surprised me, though, was the vehe- 
mence of users’ reactions to the delay in 
upgrading. 

Sure, long-time Lotus users have a right 
to complain: they’ve been made promises 
that weren’t kept. And everyone always 
wants the newest edition of everything, 
from cars to computer software to this 
magazine. And of course, some people 
have been sitting on the fence about chang- 
ing to Microsoft Excel or Quattro: the un- 
certainties of further delay keep them in a 
difficult position. 

But at the core of the anger over the de- 
lays was the assumption that you must up- 
grade—which has increasingly become 
false, and which leads us to follow like 
sheep when PC software marketers prod us 
into line at the upgrade window. 
FORGET YOUR ASSUMPTIONS The 
simple fact: you don’t have to upgrade. 

Time was, that would have been a stu- 


PC 


pid position. PC software was sufficiently 
buggy and feature-shy that we had good 
reason to look forward eagerly to the next 
release of our most-used programs, to send 
in our orders for upgrade disks quickly, 
and to rip into those packages the second 
they came. 

Those days are largely past. Today’s PC 
software upgrades are evolutionary, not 
revolutionary. Sure, there are products 
such as dBASE IV, which finally provides 
the features we’ve needed for a long time. 
But far more common now are upgrades 
that tweak a bit here and there, add a fea- 
ture or two, . . . and don’t mean much to 
the great maiority of users. 

The Lotus 1-2-3 3.0 brouhaha blew 
through just as I was working with the new 
Version 5.0 of Microsoft Word for the PC. 
I'ma big Word fan: I know the program in- 
side and out. 

So I looked forward to the Word 5.0 
beta package with considerable interest 








and enthusiasm. I put the program on my 
hard disk, booted up, and went to work. I 
worked through the beta documentation, 
digging up the new features and trying 
them out. 

They were nice. Big deal. Yawn. 

After I’'d used the new version for a 
morning, I began wondering whether Mi- 
crosoft had done a poor job or I was just 
getting jaded. The answer, I decided, was 
neither. In fact, Microsoft did a nice job of 
realigning and refitting. But the developers 
started with a program that—despite my 
pretty substantial demands on a word pro- 
cessor—was already way beyond what I 
need. And while what they added works 
perfectly well, it just won’t matter that 
much to that many people. 


ITSNOBIGDEAL So will I upgrade to 
Word 5.0? Probably. Eventually. I guess. 
But not with any great enthusiasm, and 
certainly not with any sense of urgency. 
Because the existing product, viewed in 
the cold light of the features I need and use, 
is just fine. In the new release, those devel- 
opers were down to adding the bells and 
whistles—the fundamental features and 
performance were already well in hand. 

That started me looking at 1-2-3 2.01, 
which I use 10 or 15 hours a week. In other 
words, I know it pretty well, too. While 
there are things I'd like changed about Re- 
lease 2.01, I’ve already done most of that 
changing, through add-ins such as Lotus’s 
own SpeedUp, Personics’ SeeMore and 
Look and Link, and so on. 

I despise 1-2-3’s miserable graphics and 
think even less of the need to drop out of 
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1-2-3 and use the PrintGraph routines to 
get a graph onto paper. But I haven’t used 
1-2-3 graphs in years, relying instead on 
Harvard Graphics. And while Lotus has 
some nice extensions to the /-2-3 graphics 


capabilities coming in Release 3.0, they 
won't equal what Harvard has been deliv- 
ering for at least a year, so I’m highly un- 
likely to go back to using Lotus graphs, 
anyway. 


Our Printer Sharing Unit 
Does Networking! 


An Integrated Sotution 

‘Take our Master Switch >, 6 sophisticated 
shanng device, combine ft with Mastertént * 
networking software lor PCs, and you've 
got an integrated solution for printer and 
plotter sharing, tiie transtor, electronic mail, 
and @ tot more Ot course you can also 
share modems, minis, and maintrames or 
Bocess the network remotely Installation 
‘and operation is vary simple 

Versstile 

‘Or you can use the Master Switch to 
fink any computer or peripheral with @ serial 
‘oF paraiiel interlace The swiich scoepts 
‘over 20 commends for controlling the flow 
of data. N may be opersted automalicalty, 
by command, of with interactive menus. Its 
bufler is expandable to one megabyte and 
hokda up to 64 sxnutaneous jobs. The 


— _____ Five a Rose lo your computer 


MasterLink™ utitity diskette for PCa 
comes with every unit and unleashes the 
power of the savich with fis mamory-retident 
jaccees Io Ihe commands and menus 
Other Products 

We have 0 full line of connectivity solutions. 
if you just want panter shanng, we've got 
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it. We atao have automahe switches, code- 
activated switches, buflers, converters, 
cables protocol converters, multiplexers, 
king Grvers, and other producis 
Commitment to Excetience 

A! Rose Electronica, we're not satisfied 
until youve satisfied That's why we have 
thousands of customers around the worid 


institutions, and Federal, state, and local 
governments We back our products with 
full techrecal support, 6 One-year warranty, 
‘and @ thirty-day money-back guarantees. 


Call now for literature or 
more information. 
(800) 333-9343 


PO Box 742571 © Hoveton, Texee 77274 © Tel (719) 93-7673 © FAX (713) 933-0044 © Telex 4948655 
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In short, 3.0 just isn’t going to be that 
big a deal for me. Nor, I suspect, for very 
many other /-2-3 users. Some have 
jumped to Excel, and more will undoubt- 
edly leap before we see Release 3.0 in the 
spring. Even for J-2-3 users who stay with 
the product, I’m skeptical that there will be 
a huge reward in upgrading. 


THINK TWICE Over the past 7 years, 
I’ve worked with micro managers in com- 
panies large and small, picking new prod- 
ucts, and evaluating new programs—such 
as new-generation word processors, for in- 
stance—to pick one as a replacement for a 
company’s existing standard. In those 
evaluations, we were always very, very 
careful to make sure we moved to new 





= Far more common now 
are software upgrades that 
tweak a bit here and 

there, add a feature or 
two, . . .and don’t mean 
much to the great majority 
of users. 


products only when there was a compel- 
ling reason to make a change—a reason 
that almost always lay in truly fundamental 
improvements. 

Those days are now largely over. Most 
companies have software standards in 
place; they are using sound products that 
are well beyond the need or potential for 
cosmic leaps from version to version. 
Those companies are unlikely to leap to 
many new products over the next couple of 
years. 

So today we need to show the same care 
and caution when it comes to upgrading 
from current to new versions of products 
that are already on our ‘‘recommended and 
supported”? lists. 

We don’t have to upgrade. If the im- 
provements and thus the benefits of up- 
grading are marginal, why change? = 
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Introducing ASTRO. The latest aesthetic - and 
logical - advance in computer design. This 
unique integration of technology and art will add 
super-efficiency to your operation - without any 
of the terminal illnesses caused by the last 
generation's big footprints. And without a single 
sound to interrupt your most intimate thoughts. 
ASTRO is a stand-alone, big-brained business 
computer who's beauty will capture pride of 
place on any desk, without imposing on valu- 


able workspace. The slim, compact, 
dynamic keyboard matches the inl- A St 


mitable elegance of ASTRO itself. 


Razor-sharp, razor-slim styling houses incredible 
capacity. It is available as a P.C., X.T. and as an 
all powerful A.T. with up to 6mb RAM on board, 
and 100mb internal high speed disk storage. All 
housed in an elegant low profile unit. It operates 
Independenily - or it can be networked for even 
more intelligence. 
See it Admire its slender classic lines. Touch 
it. And come to appreciate just how much 
brain-power lives within its beauty. But a word 
of warning to the wise. Pretty soon you'll 
be in love - and this time Itil be the 
@ real thing. 


Proof that brains and beauty 
do go together 


- —— 


907-0462. 


Telepho 
Telefax: (201) 907-0463. 


CALL TOLL FREE 
1-800-521-ASTRO 
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Smart, too. The desktop film recorder you've been 
waiting for. ProCofor.® From Matrix. 

Super-sharp, artist-quality graphics on 35mm 
slides or Polaroid® instant prints. 

Millions of colors. For the most stunning presen- 
tations you've ever seen ... or shown. 

beetle Total. ry -800-852-8533 
Mac II. IBM® Pi In NY: 1-914-365-0190 
Popular poate software. Plus every Matrix film 
recorder, thermal printer and presentation system. 
And if you've been printing ona laser printer or a p{ot- 
ter, you-can output to a ProColor just as easily. 

All for about six grand. 

How do we do it? Easily. We've been at it along time. 
Ask anyone who uses our recorders. Such as Allstate. 
‘ AT&T. Lotus Development Corp. And GM. 
Ss They're pretty smart cookies themselves. 

' Guess it takes one to know one. 
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ONCE INA BLUE MOON...CO 
SCANMAN-“HANDHELD SCANNING FOR $299. 


Pop any image up to 4” x II" straight into your PC. 
Clip it, crop it color it. Resize and rotate it. Merge, save, 
and store it 

Choose between high contrast or high detail, Import 


uncges into any ae petit peas applicati 
Ven 


Scan directly into graphics editor for « 
full range of paint utilities 
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All of us want beautiful, professional- checker. Search and replace. Cut, copy 
looking results from our word processing. and paste. Headers and footers. Undo 
But who has time for the processing? —_ functions. Context sensitive help. And 
Who has time to manipulate columns much more. 
and margins, align paragraphs, justify Ami even gives you a choice of ways 
lines, tinker with leading, insert graphics _ to write. 
and text? In Draft Mode, you can put your head 
Let's face it. Writing is hard enough down, get your words into the computer 
SS) without having to as fast as humanly possible and worry 
\\ struggle with formatting about formatting later. 
4)\, when you're finished. Layout Mode, on the other hand, 
’ Well, now you don't —_gives you instant onscreen formatting, 
44 have to. with automatic spacing, fonts, special 
* Because now theres effects and all the other things we 
a word processor that lets you create mentioned at the top of this ad. 
your words and your If you'd rather not 
page layouts at the Com do any designing, you 
same time—as one don't have to. Because 
intuitive train of Ami comes complete 
thought. with 25 pre-designed 
While making the style sheets, 
entire process easier, You can use them 
friendlier and more right out of the box. 
accessible than you Modify them. Or 
ever dreamed create your own. 
possible. You can integrate 
Also a whole lot chet a «© —_lextrant] graphics, 
faster. Import both from 
In fact, Ami™ is designed to save you _ other programs. And admire your docu- 
about three quarters of the time—and ments from four fully editable page views. 
effort—you're currently spending on There's no time like 
everything from simple letters and the present. 
memos to presentations, reports and Ami is the next generation in word 
multi-column newsletters. processing, Yet it sells at a price that 
For people who do Windows. —_ would make your grandparents nostalgic. 
people who don't. | < es 
With its WYSIWYG screen display, power. == jy “~~ = 
ful use of frames and interactive dialog © | 
boxes, Amf looks a lot like a desktop #| 
publisher, 7 = 
But it's actually a serious word proces- — Just $199 suggested retail. 
sor that makes the most of the Microsoft? Buy it by March 15, 1989 and you'll 
Windows environment. pay under $150. No kidding. 
(Ifyou don't have Windows, don't worry. | Wed be happy to tell you more about 
Aruntime version is included with Ami.) Amfand where to buy it. 
Ami gives you everything you need to —- All youhave to dois call. 
process words quickly. Like complete and But hurry. Time’ wasting. 
efficient keyboard commands (or mouse, —_ For the name of the dealer near- 
if you insist). A 130,000-word spelling est you, call 1-800-831-9679. 
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$695 $6; 950 $16,950 
Most offices have only one laser printer.Souser —_ simple and convenient, memory-resident, ‘Pop-Up,’ 
access can be a real pain. Buta Local Area Network — switching menu. Then, The Logical Connection 
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can cost twice as much as the printer. And buy- takes over. If the printer is occupied, it holds each 
ing a laser for each user is out of the question. [=~] job until its current work is finished, 
That's why The Logical Connection makes automatically printing each new 
everyone happy. You, because the cost is low, job in turn. 
your employees, because they each get a laser : No wonder PC MAGAZINE 
virtually at their fingertips. has twice named The Logical 
With The Logical Connection you can put the |Mteita i153) Connection its Editor's Choice. In 
printer in a central location. Users access it in jEDI | fact, they called it, “...more than 


seconds from their own terminals with the new, 'HOICE logical — maybe inspired.” a 


11200 Industriplex Bivd., Baton Rouge, LA 70809 | 
SALES OFFICE: 1322 Bell Avenue, venue, Site Ga ae ; 
The Logical Connection is a trademark ot Fifth Generation Systems, Inc. From Fifth Generation Systems 
Pop-Up is a trademark of Popular Programs, inc. The makers of FASTBACK and FASTBACK PLUS 


CIRCLE 288 ON READER SERVICE CARD 





~ jogicat connection 


A Peripheral Sharing! Device 








@ WILLIAM F. ZACHMANN 


VIEWPOINTS 


tS 


‘THE BATTLE 
IS JOINED 


Industry analyst Will Zachmann starts the new year and his new column with a look at IBM’ s 
losing fight for control over graphic interface standards. 


Persia, the cosmos is seen as the site of | 


E the Zoroastrian religion of ancient 


battle between the forces of Ahura 
Mazda, the god of light and truth, and 
those of Ahriman, the evil spirit of dark- 
ness. All history is to culminate in a final 
conflict between them. 

As 1989 starts, the computer industry is 
certain to be the site of a battle every bit as 
interesting as that between Ahura Mazda 
and Ahriman. In fact, it is likely to be even 
more interesting since it will be much more 
complex. 

For one thing, instead of just two 
sides—clearly identified as the good guys 
and the bad guys—there will be many 
players with complex alliances and rival- 
Ties. It won’t always be easy to be sure 
who the good guys and bad guys are. 

What's more, the broader conflict will 
be composed of numerous battles fought 
over related but quite different issues. Ma- 
jor contests will include: 

@ the battle between OS/2 and Unix; 

@ skirmishing between IBM (with OS/2 
EE and the MCA) and everybody else 
(with OS/2 SE and EISA), 


@ the struggle between AT&T and OSF | 


over future control of Unix; 

@ Apple’s growing challenge to Intel- 
architecture-based IBM and compatible 
systems; 

@ the threat that new microprocessor ar- 
chitectures, generally RISC-based, offer 
to Intel and Motorola; 

@ the various alternative challenges 
posed by Steve Jobs's NeXT, by Meta- 
phor, by Hewlett-Packard’s New Wave 
and others; and 


| @ the growing impact of computer-aided 
systems engineering (CASE) and the 
emergence of real applications for AI and 
expert systems. 

The forces that will take the field in 
these and numerous other struggles have 
been marching for a long time. The period 
from the first introduction of personal 
computers in 1977 (with the Apple II and 
the TRS 80) through 1988 was a prepara- 
tion for war. Personal computers, working 
like OSS operatives in World War II (the 
U.S. Office of Strategic Services was a 
predecessor to the CIA), infiltrated busi- 
nesses and homes all over the world. 

The combatants are prepared to take the 
field now. The new year will see these bat- 
tles joined. 

The single most important struggle— 
because it cuts across battle lines and will 
help determine the outcome of many of 
these contests—will be over who defines 
the graphical user interface for the office. 

















Whoever wins that competition is ulti- 
mately likely to prevail in the market for 
home systems as well. 

The OS/2 Presentation Manager and its 
partner, Microsoft Windows, are certainly 
the odds-on favorites. Victory is by no 
means certain, however. Various Unix- 
based altematives pose challenges to the 
Presentation Manager, as does the Apple 
Macintosh. What's more, the Presentation 
Manager is itself a major battleground for 
warring factions. 

Those of us who bet on the wrong con- 
testants may find ourselves stranded with 


the early-1990s equivalent of early-1980s | 


CP/M systems and software. 


UNEASY ALLIANCES Ironically, the 
most bitter and intense struggle over the 
Presentation Manager rages between the 
two codevelopers of OS/2. 

The origin of that conflict lies in the 
nearly diametrically opposite objectives 
that IBM and Microsoft have had for OS/2 
and the Presentation Manager. For IBM, 
OS/2 and the PM were a critical part of Ar- 
monk’s drive to create a new, much more 
proprietary world of PCs. With hundreds 


| of compatible vendors eating away at its 


market share, IBM sought to create some- 
thing competitors wouldn’t be able to du- 
plicate profitably. 

On the other hand, Microsoft’s aim 
from the start was to create an operating 
system environment that could be licensed 
and sold by every personal computer ven- 
dor who chose to do so. Microsoft, while 
perfectly happy to take IBM’s money, 
wasn’t interested in doing this at the cost of 
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losing its role as operating system vendor 
for the PC industry at large. 

Strong circumstantial evidence suggests 
that IBM originally intended that Micro- 
soft would be involved only in the devel- 


VIEWPOINTS 


opment of the OS/2 core shipped as Stan- 
dard Edition 1.0. It looks as if IBM 
planned to develop a proprietary graphical 
user interface, building on work done at 
IBM’s labs in Hurseley, England. 


Memory Hungry Applications? 


HEADROOM 


INCREASES AVAILABLE 
MEMORY 


HEADROOM increases the amount of 
memory available on your system by swapping 
out both TSRs (memory resident programs 
like Borland's SideKick) and entire applica- 
tions. You get complete control over your 
memory. 


HEADROOM ewape out all, or any TSRs 
so that they use NO memory whatsoever, 
but are etill FULLY FUNCTIONAL. 


HEADROOM also swaps out any program or 
application, allowing you to SWITCH 
QUICKLY BETWEEN PROGRAMS 
without having to save and exit from one pro- 
gram and then load and open another. 


Load up to 32 TSRs or applications. |n- 


crease the effective capacity of your PC to as 
much as 48 Mega-bytes of memory. 


Prevents TSR conflicte. 

Load and unload TSRe on the fly without 
ever leaving your application. 

All swapping may be to Disk, Extended 
memory or Expanded memory. 


Works with Expanded or Extended memory 
of all kinds (LIM 3.2 or above and com- 
patibles, including LIM 4.0 and EEMS). If your 


Works with any Hard-disk drive. Swappinga 
full 640K to and from a hard disk,switching 
between programs, takes under 4 seconds on 
an AT/compatible, 20 secs, on 4.77MHz PCs. 


Completely traneparent. You don't have to 
change the way you work, and you get more 
available RAM to work with. 


With HEADROOM you can load all the TSRs 
you own and still run an application requiring 
500 + K. HEADROOM itself uses only 50K. 


Runs on IBM-PC/XT/AT and PS/2s and 
100% compatibles with Hercules, MDA, 
CGA, EGA, VGA, MCGA or compatible 
display systems. 

Don’t delay order now! 


Patent pending. 
$95. ordersfinfo: (800) 451-0551 


NY call: (718) ) 262-8787 am to Spm EST 
(5 per oe per order shi shipping, $20 outside U.S) 
ae er peed 


HELIX es CO,, INC, 


63-65 Deniels Street Briarwood, NY. 11435+(718) 262-8787 
Dealer/distributor inquiries invited 
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Somewhere along the way, however, it 
became apparent that IBM just couldn’t do 
it alone soon enough. In a classic make- 
versus-buy decision, IBM’s Entry Sys- 
tems division opted to buy Microsoft's 
Windows technology as the foundation for 
the Presentation Manager. The result was 
that Microsoft was able not only to finesse 
IBM out of a proprietary user interface but 
also to ensure user interface compatibility 
with Windows, 

This is a very unsatisfactory outcome 
for IBM, given its imperative to put some 
distance between itself and its competitors. 
This is all the more true, given the no- 

ore-than-lukewarm reception for IBM’s 
proprietary OS/2 Extended Edition, which 
looks as if it may go the way of TopView 
and the PCjr. 

Allof which explains why last year IBM 
began looking for ways to build more pro- 
Prietary extensions to the OS/2 Presenta- 
tion Manager or to obtain alternative 
graphical user interfaces. IBM’s flirtations 
with Dave Liddle’s Metaphor Systems and 
Steve Jobs’s NeXT were clearly part of 
that effort. IBM wants desperately to come 
up with something that users want but only 
IBM can provide. 

Microsoft, on the other hand, has con- 
sistently sought to prevent OS/2 and the 
Presentation Manager from becoming pro- 
prietary to any single vendor. Microsoft 
likes collecting royalties from nearly every 
vendor in the world and is therefore the 
natural ally of every user who wants to 
continue to benefit from real competition | 
among personal computer vendors. 

Thus IBM is likely to continue to be the 
loser in the struggle for control of the desk- 
top interface, even though the Presentation 
Manager is likely to be the winner. Users, 
as well as independent software vendors, 
are not likely to abandon the broad plains 
of open software for the privilege of being 
ambushed in IBM’s proprietary garden of 
delights, however tempting the fruit aes 
ing therein. 


William F. Zachmann is president of Ca- 
nopus Research, an information-industry, 
technology, and market research firm in 
Duxbury, Massachusetts, He's a former 
columnist at InfoWorld, ComputerWorld, 
and PC World. His column will appear in 
every issue of PC Magazine. 
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Smartcom Il $ 149 
Statistics 
SPSS/PC+ $ 699 
Statgraphics 26 $ 479 
Systat 4 0/ 

with graphics $ 519/679 
Desktop Environments 
MS Windows 286 $ 69 
Sidekick PLus $ 129 


Celebrating 5 years of Excellence 


1-800-221-1 


Master an 
Md 


check only — add $5 


SOFTLINE PRESENTS 


‘eer 
— 
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Graphics Hardware*_ ss lc 
crmimanmy $219 compute 
Moree § 259 AST Premiumi2e6 PC $1475 
grap! Samsung $500 40Meg 

Diagram Master $ 209 w/EGA $1675 
Lotus Freelance Plus $ 329 
Graph Plus $ 329 Toshiba laptop T1000 = $_- 850 
Microgratx Designer $449 iuititunction Boards 
Harvard Graphics Pu: $ 279 AST Advantage 
MS Chart EI $ 269 Premium(5 12k) $ 329 
PC Paintbrush Plus $ 89 AST6Pak Plus (64k) $$ 129 
Picture Perfect $199 AST Rampage/2 (0k) $ 189 
Presentation Pak $ 229 Everex RAM 4000 $ 299 
Pubtishers Paintorush $ 159 — tnboard 386AT $1129 
Project Management Inboard 386PC $ 799 
ae Tene Mtl $ 449 _ Intel AboveBoard Pius call 
Microsoft Project 40 $ 329 

Display Board 
Superproject Plus $ 289 ATIEGA Wonder x 800 § 249 
Timeline 3.0 $ 349 Paradise VGA Plus $ 289 
Languages/Utilities AST VGA $ 279 
Fastback Plus 2.0 99 saa 
Lattice C $ 229 odems 
Norton Advanced $ 79 Hayes 1200/1200B $ 299 
Microsoft C $ 299 Hayes 2400/2400B = §_ 449 

Practical 1200 Internal $ 79 
Mace Utilities $ 65 7 
MS Fortran 40 $ 299 US Robotics 2400B $ 159 
Quick Basic/Quick C$ «69 ~—-Ventel 2400/2400B $ 389 
Turbo Basic 65 Intel 2400B/2 (PS/2) — $ 279 
Turbo Pascal50/TurboC $ 99 

Networking 
Turbo Pascal Prof/C Prof $ 169 Arcnet Board - SMC $ 149 
Accounting Novell Adv Netware 286 
AccPac BPI $ 279 2.12 $1950 
Great Plains $ 499 Novell ELS $ 450 
Peechtree Complete It $ 159 Tops for DOS $ 119 




















ATTENTION CORPORATE BUYERS: 


®)/5\D)) 2) FACSIMILE ORDER SYSTEM 
(718) 438-2315 or {718) 972-8346 


\ Your Corporete Purchase Order is quarenteed priority hand- 
ting when you “fax” it in vie our exclusive SOFTLINE FAXPE- 
DITE servica. Inquiries, RFP's and other communications will 
also receive prompt attention. 


ATTENTION INTERNATIONAL BUYERS: 
oJ/faye Dy), (// GLOBAL ORDER SYSTEM 
any r= *"" §27-30170 or 910-240-3918 
a4/~ Int Fax lines (718) 438-2315 or 972-8346 
SOFTLINE TELXPEDITE insures prompt response tor all your 
orders $nd inquiries Payments may be made by bank check, 
wire transfer, Mastercard or Vise. Goods are shipped via Air 


Mail (recommended for smsil orders) or Air Frieght Add freight 
costs to prepayment, or goods are shipped freight collect 









=_6O 


Customer service hours: 9am - SPM EST Mon -Fri 


In New York State and Int'l. Call (718) 438-6057 


FREE SHIPPING onal! orders over $1000, credit card and prepaid orders 
TEAMS All returns require prior authorization » 20% restocking fee on returns « PO's accepted from gualified organizations » Visa or Mastercard add 3% «C09, Cash. Money order or bank 


per order » Prepaid company or personal check — atlow 2 weeks to clear « 


subject to change: call tor current prices * Int'l — freight additional 






Emulation Boards 
AST 5251-11+ 
IRMA Il PCA/MCA 


Monitors 

Amdek 410A 

NEC Multisync tl 
NEC Multisync GS 
Princeton HX-12+ 
Princeton MAX-12E 
Samsung Color 
Zenith ZVM 1490 


Printers/Plotters 
Dest PC Scan 2020 
Epson FX-1050 
Epson LQ-1050 
H-P 7475A | 

H-P Laserjet ti 
Epson LQ-500 
NEC 5300 

NEC P2200 
Qkidata 320 
Qkidata 321 
Okidata 393 
Okidata 293E 
Panasonic printers 


Complete Hand Scanner 


Toshiba P321SL 
Toshiba P341SL 
Toshiba P351SX 
Logitech Scanman 


Mas 


“7 2EDITOR’S 
rem C HOICE 
uper Low Price” 


logos Pad 


$ 629 
$ 725 


$ 149 
$ 629 
$ 249 
$ 439 
$ 149 
$ 239 
$ 679 


$1499 

$ 549 

$ 829 

_. $1499 
$1695) 
$ 379 
$ 899 
$ 389 
$ 375 
$ 519 
$1050 
$ 675 
call 

$ 169 
$ 529 
$ 719 
$1075 
$ 209 


Mass Storage/Backup 


Bernoulli i Dual 
Irwin Tape drives 


$1750 
call 


Mountain 40MB Int Tape $ 389 


Plus Hardcard 20 


‘Plus Hardcard 40 


Seagate ST251-1 


Seagate ST225 w/int 
Seagate ST238 w/int 


Sysgen Bridge 
tnput Devicea 


Keytronics KB101 keybrd 
Logitech Hi-Rez Mouse 


Microsoft Mouse 
PC Mouse w/Paint 


Accessories 

Curtis Ruby 
Datashield S-100 
Logical Connection 
Masterpiece Plus 
256k Ram set 
8087 math chip 
80287-8/80287-10 


{76 $0528 


os § 669 
$ 479 
$ 289 
$ 319 
$ 299 


$ 99 
$ 99 
$ 109 
$ 99 


$ 59 

$ 69 

$ 449 

$ 125 
catl 

$ 119 
$259/299 


R0387-16/80387-20 $459/519 
*CALL FOR SHIPPING COST 


1333 60th Street 


FAX. (718) 438-2915 


iS 


Brooklyn, NY 11219 
TELEX 627-30170 or 910-240-3918 


hipping via UPS surface — add $5 00 per item, UPS Blue- add $12 per item « All prices 








a STEPHEN MANES 


COMMUNICATIONS 


VIEWPOINTS 


ERA? BE THERE 
OR BE SQUARE! 


If this is the age of communications, how come we spend so much time sitting around smoke- 
filled airport lounges anxiously waiting for Flight 998 to arrive from Atlanta? 


*m sitting in one of those airless hotel 

ballrooms converted into an auditori- 

um for the occasion—the occasion be- 
ing Microsoft’s 1987 CD-ROM conven- 
tion. The seats are uncomfortable, my legs 
are cramped, and the speaker—Alan Kay, 
Apple’s resident genius, the former Xerox 
PARCer responsible for the laptop **Dyna- 
book’’ idea and many elements of the 
graphical user interfaces we are all sup- 
posed to be adopting any day now—is 
rambling on about bandwidth. 

Actually, it’s kind of interesting. Kay 
suggests that while the bandwidth of a CD- 
ROM player isn’t much to write home 
about—roughly 150 kilobytes per sec- 
ond—the sheer information density of the 
little plastic disks can make for some pretty 
amazing data transfer rates. If, for exam- 
ple, it takes you half a second to hand 
somebody a CD-ROM disk, you’re mov- 
ing data at a peppy megabyte-per-second 
clip. Kay goes on to speculate about the 
data rate of a 747 cargo jet traveling coast 
to coast packed with CD-ROMs. He 
roughs out some volume calculations and 
comes up with an astronomical figure. 
Now that, Kay says, is bandwidth. 

The whole room laughs. Kay segues 
into his latest nutball project—an interac- 
tive video ‘‘fish tank” that might revolu- 
tionize education if all it took to educate 
kids were Disney animation and mega- 
bucks’ worth of hardware and software. 
My mind begins to wander. 


COMMUNICATIONS AGE _ If this is the 
age of communications, why in the name 
of Alexander Graham Bell is virtually ev- 





erybody who’s anybody in the entire CD- 
ROM industry sitting in this one room at 
the same moment listening to a 1-hour 
speech anyone could read from paper in 10 
minutes—and watching a demonstration | 
that could be distributed efficiently via vi- 
deocassette? If this is the age of communi- 
cations, why am sitting here suffering the 
debilitating effects of jet lag and wishing | 
could somehow multitask this thing at 
home, keeping onc ear on the speech while 
I catch up on the Hot Stove League or work 
on the ever-growing pile of correspon- 
dence that I never seem to find time for? 

Bolt of lightning! Joycean epiphany! Of 
course! Insufficient bandwidth! Kay has it 
half right: observed objectively, the real 
communications revolution has a lot less to 
do with phone lines and optical fibers and 
modems and fax machines than with com- | 
mercial aviation. But the ultimate band- 
width isn’t a planeload of CD-ROMs—it’s 
a planeload of people. 








GOLDEN AGE Ridiculous? ‘‘Golden- 
eared’” audiophiles claim the *‘perfect 
sound’’ of CD audio disks actually in- 
cludes subtle imperfections and distor- 
tions. There’s no doubt that the business 
world—hey, the world in general—pre- 
fers face-to-face interaction to the faceless 
distortions of the ‘‘communications age.”” 

It’s insufficent bandwidth again. You 
may be talking on the phone to a warm 
friendly disembodied voice, but you have 
no independent means of confirming the 
voice’s sincerity. You have no idea if the 
body connected to the voice is talking 
straight—or winking slyly at the underling 
sitting on the extra chair and covering the 
mouthpiece to make snide remarks about 
you every time you open your mouth. 

And the phone is a fairly ‘““human’’ me- 
dium. Get on-line with a service that offers 
a conference or forum, and you nun into 
problems of discourse caused largely by 
the poverty of means telecommunications 
has to offer. Sarcasm, facetiousness, and 
other subtleties are so difficult to convey 
that on-line regulars have developed cute 
conventions to indicate them. But since 
they don’t come naturally as part of the 
conversation, the cute little “‘smiling when 
I said that’’ symbols seem intrusive and 
awkward at best. 

Even video conferencing is widely seen 
as a stopgap measure, a second-best last- 
resort method of communicating until a 
face-to-face meeting can be arranged. 
Once the novelty wears off, users of long- 
awaited picture-phones will have much the 
same reaction. 

How come? Lack of bandwidth. Any 
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TMustranon: Roger Roth 


simulation of direct human interaction—in 
other words, any communications medi- 
um—necessarily omits certain informa- 
tion that’s part and parcel of a personal 
meeting. Whole ‘‘bands”’ of information 


Caria Phillips 
Preeiéent and Chairnan 
International Widget 


Org Plus Advanced dramatically reduces the time it 
takes to create org charts 


drop out—information that often boils 
down to the rather important question, 
What kind of person am I dealing with? 
And impersonal communications methods 
tend to discourage exploration of side is- 


Announcing a new standard 
for quick, professional org charts 


“Why do organization charts the hard 
way? Org Plus is the right tool for the job.” 
Bill Howard, PC/Computing 10/88 


Dramatic time savings 
Just enter names. Org Plus Advanced” 
automatically draws and spaces the boxes, 
positions the text, and precisely lays out 
the connecting lines. 
* Choose from 8 box styles and 7 chart styles 
« Add, delete, or move positions with 
several keystrokes 
= Draws so fast, it’s ideal for planning, 
budgeting, and reorganizing 
Complete flexibility 
After Org Plus Advanced automatically 
draws your chart, you can customize it on 
screen (even if you don't have a graphics 


P.O. Box 786S 
Fremont, CA 94837 
Phone 418-794-6880 
30 day money back guarantee 
1want quick, professionai org charts, send me: 
CG Org Plus Advanced with custom 
drawing onscreen $129.95 $. 
O Org Plus Version 3.1 without 
custom drawing and sideways 
printing $79.95 
Add shipping and handling 
In Calif. add sales tax (Org Plus 
Advanced $7.80. Org Pius $4.80) $. 


Totai §$ 


= Electronically cut and paste 

« Draw lines and boxes 

© Print sideways on most dot matrix 
printers 

© Chart any organizational structure with 
confidence 

You can even total numbers, position-by- 

position, up the branches of your chart. 

And you can print tabular reports like a 

phone list from the data in your chart. 


Easy to learn and use 
» Thorough User's Guide 
® Free technical assistance by phone 
Order today, risk free. The cost is less than 


awtiy ORG PLUS" 


chart by 
6K DANCED 


Outside U.S.— International Money Order or 
Credit Card only. 


QVISA (MasterCard OAmerican Express 
OCheck (US only) OPO(US only) 

Card No. 
Expires. 
Signature. 
Name. 
Compsny. 
Address. 
City. 
State. 


Phone. 





CIRCLE 496 ON READER SERVICE CARD 


sues (How about those Tigers! Should we 
order lunch in or go out?) that often give 
you subtle clues to your correspondent's 
state of mind. 

Other emotional subtleties fall by the 
wayside as well. Attend a convention and 
a convenient invitation to the right party or 
the right behind-the-scenes powwow can 
manipulate you into thinking you’re hot 
stuff and favorably predispose you to your 
host. Attend a seminar and you can use 
your elbows to shove your way to the podi- 
um to get a speaker to answer your buming 
question. Show up in person and you'll 
probably find out more than you intended; 
exchange faxes and you're likely to find 
out less. 

In our putative communications para- 
dise, where a broad range of altematives 
exist, the sheer number of conferences, 
seminars, and business meetings we all 
jump on planes to attend is astounding— 
far more than in the dark days before MC] 
Mail and fax machines. Many of us at PC 
Magazine travel upwards of 25,000 miles 
a year—once around the equator—just to 
get our jobs done. Dozens of executives, 
publicity flacks, and product managers get 
on planes to visit us. Despite our lip ser- 
vice to the communications boom, when 
the crunch comes what we all really want 
is to sit down in a room with the right per- 
son and shut the door. 

That's why so many salespeople are at 
this moment running down the corridors of 
airports around the world and Boeing is the 
communications vendor of choice. And 
that won’t change anytime soon, devoutly 
as we might wish it. Despite the evident 
and manifold wonders of our electronic 
media, no one is going to hold the World 
Series via electronic mail. Although tele- 
commuting may increase, bosses are still 
going to want to make sure their underlings 
retain a modicum of flesh and blood. 

You'd never think of playing poker by 
phone or modem; you need to be able to 
read your opponent’s face—and adjust 
yours to the situation. And since so much 
of American business—and American 
life—resembles a high-stakes poker game, 
you'll get on the plane and suffer the bad 
air and worse food. So quit hogging that 
Skyfone and let me have a shot at it for a 
while—even if it has all the bandwidth of a 
string and two tincans. Puy 
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New diskdoubler’ 


doubles the storage capacit 
doubles the storage capacity 


of your bard disk 





‘for $189 


Upgrade the disk drives in your PC the easy way! 


Datran’s NEW DiskDoubler dd2000. 

The DiskDoubler incorporates the latest 
in high-speed data compression technol- 
ogy and fits into any available slot on an 
TBM PC, XT, AT, 286, 386 or compatible, 
running DOS 2.0 or greater. 


Upgrade the capacity of ANY disk drive. 
One DiskDoubler board lets you double 
the storage of ALL disk drives in your PC 
(including partitioned drives). No matter 
what size or type of disk drive you have, 
the DiskDoubler will typically double it. 
This includes floppies, removable disk 
drives, Bernoulli Boxes, SCSI, ESDI and 
RLL drives. Even optical disk drives! 


Completely Transparent Operation. 

The DiskDoubler is designed specifically 
for general business applications such as 
word processing, spreadsheet, and dBase 
files. It is compatible with most software 
programs so that once installed you can 
use your PC as you normally would while 
DiskDoubler works in the background. 


Simple Installation - No cables or 
connectors. 

Installing the DiskDoubler is simple and 
automatic. It plugs into any available slot 
and works with your existing hard disk 
drive and controller. 


No Reforming Required. 

DiskDoubler does not require that the 
drive be reformatted. Utilities are pro- 
vided that can compress all or part of your 
disk drive without removing the data or 
modifying your disk drive in any fashion. 
In fact, DiskDoubler will allow you to con- 
figure any logical or physical drive to be 
either a “compressed” or “uncompressed” 
drive. 

Low Power Consumption. 

No need to worry about your power sup- 
ply having enough juice to add another 
hard disk. The DiskDoubler only needs 
Ya watt. 


Breaks 32MB DOS Barrier. 

DiskDoubler doubles the amount of data 
your disk drive stores so it effectively 
allows your disk drive to store up to 64MB 
while staying within the 32MB limitation. 
How DiskDoubler Works. 

At the heart of the DiskDoubler is a new, 
powerful, high-speed data compression 
microprocessor that incorporates Datran‘s 
state-of-the-art data compression technol- 
ogy which represents years of research 
and development. This custom, high- 
speed data compression chip can process 
up to 400 million bits per second. 


Its performance and speed makes it look 
as though you added a disk drive of dou- 
ble the capacity to your PC. 


Long Life Performance. 
3 year limited warranty. 


Satisfaction Guaranteed. 
30 Day money back guarantee. 


System Specifications 





System: IBM PC/XT/AT/25/30, 286, or 386 

Operating System: DOS 2.0 or greater 

Memory: 64K memory (TSR) 

Slot: One short slot (no cables or 
connectors required 





SD ron tHe DEALER NEAREST YouOR 
meee TO ORDER DIRECT BY PHONE: 


ser 1-800-332-0456 
4] BDATRAN 


Leadership in Data Compression Technology 


Datran Corporation/2505 Foothill Blvd /La Crescento/CA 91214/Phone (818) 248-8780/FAX (818) 248-8788 /Telex 4932115/lurooCom (618) 248-8769 


IBM PC. AT AND DBASE ARE THE TRADEMARKS OF THE RESPECTIVE OWNERS FOB LA CRESCENTA, CA 
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IT TAKES GENIUS 
TO MAKE POWER 
PERFORM LIKE THIS. 











BEAUTY, 
GRACE, 
CLASS 


— the fine art of creating micro- 
computers so powerful you'll 
want to applaud their genius. 
@ The people at PC Designs 
engineer high-quality, high- 
performance equipment that is 
leaving the competition flat- 


footed. And their Service and 
Support, including Sorbus™ 
maintenance contracts, are 
without equal. @ Everything 
done by PC Designs is done 
with class and innovation. Con- 
sider their new GV386PLUS as 
just one premier example — 
Speed, Expandability, and 
Memory configurations, And a 
price that will leave you room 
for shopping for their other 
options, such as high-powered 
hard disks and printers @ 
When you need to take that 
Next Step in computerization, 
call PC Designs. They're the 
people who know how to make 
power perform. 


PUTTING THE POWER 
IN YOUR HANDS 





CALL US AT 


1-800-322-4872 
(outside Oklahoma) 





MICRO 286 — $985. . ae 
© 80286, 10MHz 

© 512KB, zero watt-state 

© 1 seral, 1 parallel port 

© 1.2MB or 720KB floppy drive 

© 101-key keyboard 


Ov 206" — $1299. 
© 80286, 12MHz 

© 512KB, zero wait-state 

© 32KB RAM cache 

© 2 serial, 1 parallel port 

© 1 2MB or 720KB floppy dnve 

© 101-key keyboard 


* PC Magamre’s EGior’s Choice’ or October 13 198? Ranked st 
sn PC Week's Poll of Corporate Sabsstackon, October 17, 1988. 
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GV 386/16 PLUS — $2399.° 


© 80386, 16MHz 

© 1MB, zero wait-state 

© 64KB RAM cache 

© 2 senal, 1 parallel port 

© 1 2MB or 720KB floppy drive 
© WEITEK & 80387 support 

© Up to 16MB of 32 bit memory 
“FCT approval pending 


OV 386/20 PLUS — $2799.° 


80386, 20MHz 

© 1M@, zero wait-state 
© 64KB RAM cache 

© 2 serial, 1 parallel port 


© Up te 16Me of 32 bit memory 
FCC appromt penang 


VIDEO 


Mono card and monitor — $175. 
© EGA card and momtor — $589 
© VGA card and NEC MultiSync 4 — $909. 


HARD DISKS 


© Priam ID4SH (45MB, 28MS) — 

‘© Pram ID62 (70MB. 28MS} — $659 

© Priam (D130 (160MB, 28MS) — $1425. 

© Maxtor AT140 (140MB, ESDt, 11S) — $1799 


NY Sorbus~ 


NOVELL A Bell Atfantic’Company 





HOURS — 6:00-6:00 CST, Monday-Friday 
§.00-3.00 CST. Saturday 
CALL US AT — 1-918-251-5550 (in Oxizhoma) 
1-918-261-7057 {Fax} 
BOS ON-LINE 24 HRS — 1-918-252-9137 


Aft prices are subject to change without notice 


Designs 


2500 N Hemiock Circle * Broken Arrow, OK 74012 
(on Bist west ol H5thE Ave ) 
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What we ae: here 


is a failure 
to communicate. 


Until now 


Ven-Tel would like to congratulate all I]BM PS/2” users. 
Now let's talk. Because a complete communications system 
for the IBM PS/2 has arrived. 

Introducing the Ven-Tel 24/2” Internal 
Modem for IBM PS/2 models 50, 60 and 80. 
This 2400 bps modem is fully Micro Channel" 
and OS/2” compatible. It’s automatically 
es ae by the system, so no option 

itches are needed. And, as an option, 
you can buy the 24/2 bundled with 
Crosstalk XVI’ software. — 

Like all Ven-Tel 2400 & 1200 bps reilnecs 

quality and reliability are guaranteed by a free five-year 


warranty. 

The new Ven-Iel 24/2 Internal Modem is in stock now. 
For the name of your nearest Ven-Iel dealer or distributor, 
call 1-800-538-5121. 

And start communicating. 


Ventel 


Modems 


Micro Channel, PS/2 es ae are registered trademarks of IBM Corporation. Crosstalk XVI is a 
registered trademark of 
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If the world had one computer communications standard 
you wouldnt need Crosstalk Mk.4 


The fact is, today’s bewildering mainframes and minis through mation for experts and novice 
variety of computers demands IRMA”and Smart Alec" It works operators alike. 


a program like this — an with most popular modems...em- Maybe all computers can't 
entirely new generation of com- ulates most popular terminals... be identical. But now at least 
munications software. and supports the most widely _ they can communicate. For more 
CROSSTALK® MKk.4 helps used file transfer protocols. about CROSSTALK Mk.4, see 
your PC perform up ie 15 con- P Its language) CASE is your dealer or contact us. 
current sessions with any esigned specifically for com- : 
combination of direct-connect, minaret bea and related applica- DL) L¢ CT A | "4 
modem, coax, or X.PC devices. _ tions. It allows an unprecedented “= \ “= (113) ! ae 


It facilitates communication with degree of flexibility and auto- 
CIRCLE 278 ON READER SERVICE CARD 
CROSSTALK COMMUNICATIONS/ 1000 Holcomb Woods Parkway, Roswell, Georgia 30076/(800)241-6393 
A Division of Digital Communications Associates, Inc. lezen" 
CROSSTALK js a regystered trademark of Digital Communications Associates, Inc, / CASL. IRMA and Smart Alec are trademarks of Dyntal Communications Associates, Inc. 
X.PC is a trademark of Tymshare, Inc. 
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“And the winner is...’ Here they are—th® men, 

women, and a teams who have ? pushed 4 7 | 
forward the horizon of ‘technical ¢ achievemelit in : 
the personal computing industry i in 1988. Without | 
their remarkable talent and achievements, we wouldn’ t a 
be here. PC Magazine tips its hat to these gifted — 
individuals and the products they’ ‘ve created. 


= ' aa | Fees | am 4 M 
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@ AWARDS FOR TECHNICAL EXCELLENCE 


ach year, PC Magazine’s editors and contributing editors 
seek out the products that have raised both our expectations 
and our abilities. We seek those products that enable us to 
do things we could never do before. And we seek those 
products that spoil us for any others, that introduce new 
features that then become the standard by which all prod- 
ucts in a category are judged. 

Far from choosing the best-sellers or the best-promoted, 
however, we search for products that are the best at what 
they do, regardless of price or prominence. Furthermore, 
the award is not to the packagers and marketers but the de- 
signers and builders, the people who have truly advanced 
the state of the art. 

In this, our fifth annual presentation of the PC Magazine 
Awards for Technical Excellence, there is ample justifica- 
tion for optimism, especially in the area of software. Soft- 
ware designers have always taken the rap for lagging be- 
hind hardware, but this year marks the advent of software 
that not only maximizes the latest hardware’s perfor- 
mance, but also challenges the hardware to go faster, do 
more, and execute all the increasingly complex tasks set 
out for it. 

Meanwhile, advanced hardware designs have gotten 
faster, smaller, and less expensive. Our desktop machines 
are outstripping the wildest dreams of the average user. 
But average users aren’t the ones concerned about the state 
of the art, at least not today. In 2 years, maybe 3, they’ll 
look back at the progress made on their behalf in 1988. 
And they’! be grateful. 

PC Magazine presented these awards in Las Vegas, at 
1988's Fall Comdex. Besides the luminaries and industry 
leaders, it was our distinct pleasure to bring out the engi- 
neers, programmers, and designers, giving them the atten- 
tion they so seldom get and so richly deserve. 





Bill Machrone is editor-in-chief and publisher of PC Magazine. 
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PC Lab's John Dickinson gives the victory 
to David L. Kelly of ALR for the fastest desktop. 


Columnist John C. Dvorak 
speaking at PC Magazine's 
Technical Excellence Awards ceremony 


PC Magazine Publisher and 


a fi 
en ee Congratulating the designers of the Ali Chargecard, 


from All Computers. 
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ESKTOP MACHINES Ee SS 
ALR FlexCache 25386 e Advanced Logic Research Inc. 
. e David L. Kelly e Vic Sangveraphunsiri 
In the never-ending struggle In a field of powerhouse machines there can only be one 
° winner, and ALR's FlexCache is it. Heads-up engineering, 
for the hearts and minds of iene bi rane not ar 
computer users, the battle mance in an industrial-strength package combine to move 
. the FlexCache to the head of the pack. ALR has consistently 
is won and lost on the desktop ‘ advanced the state of the art—at an amazingly low price. 
These machines are our For fast file serving, individual data crunching, or top-flight 


picks for the most innovative PER aS Secale 
products of 1988. 


Deil System 220 e Dell Computer Corp. 

e James Bell e Don Morrow 

e Byron Jarrett e Bill Purdon 
Apart from being a terrific computer, the 80286-based Dell 
System 220 is one of 1988's best packaging jobs. It com- 
bines diminutive size with 20-MHz performance. It gives 
up nothing to more-costly 80386-based machines other than 
the 386’s instruction set. And yet within its modest footprint 
is an expandable, fully optioned machine. The Dell System 
220 is ample proof that advanced VLSI such as Chips and 
Technologies’ NEAT (New Enhanced AT) CHIPSet can 
really make a difference. 


Compeq Deskpro 386/20e e Compaq Computer Corp. 
e Compaq Deskpro 386/20e Team 

Compag is the most recent member of the less-is-more club. 
The Deskpro 386/20c combines the winning 20-MHz per- 
formance of the Deskpro 386/20 with the winsome appear- 
ance of the 386s. Packaging, engineering, and custom VLSI 
combine to make an outstanding machine. Compaq has 
moved its VGA circuitry to the motherboard, making it the 
fastest we've seen yet. We heartily applaud Compagq’s cour- 
age in downsizing to a 16-inch-wide footprint while main- 
taining speed, compatibility, and expandability. 


IBM PS/2 Model 70-A21 «IBM Corp. 
Nick Donofrio e James Thomas 
ALR FlexCache IBM actually moved to the head of the size/performance 
Architecture class with this machine. It innovates with a jumbo-sized 
64K cache, up to 8MB of RAM on the motherboard, and a 
25-MHz 386—all within the confines of a 14-inch-wide 
Model 50-sized case. Some think IBM sacrificed on expan- 
sion by supplying only three slots; we think this machine has 
more than most power users will ever need. 
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Portable computers 
serve one of humankind’ s 
basic instincts: put a handle 
on it and take it with you. And never 
before have we been able to take 
so much (or so little) with us. 


WINNER 
NEC UitraLite e NEC Home Electronics (U.S.A.) Inc. 

« Thomas B. Martin « Keith Schaefer 
To some people, low weight will always be the determining 
factor in selecting a laptop. With the 4'4-pound UltraLite, 
NEC moves beyond a simple lightweight into a machine 
that breaks new ground in integration, function, power, and 
style. The ultra-thin backlit display alone is a technological 
breakthrough, yet it is merely one of many components of 
the UltraLite’s success. Never before has so much been of- 
fered in so small a package. 


CARAS ee ea 
Zenith SupersPort 286 « Zenith Data Systems 
¢ Howard Fullmer « Russ Niedzielski 

If you could have only one computer, you could do worse 
than to select the SupersPort 286. It combines power with 
portability, convenience, elegant styling, and real-world 
functionality. Its removable battery module gives users a 
practical choice without incurring a permanent weight pen- 
alty. And its dual-hinged screen puts your data where you 
can see it, while avoiding the tight-space hassles often pre- 
sented by reclined seats on a aircraft. 


Doich-Pack 366 « Doich Computer Systems 
e Volker Dolch 

The world needs lunchbox 386 machines, and they have to 
be powerful, rugged, fast, and expandable. Dolch did a su- 
perb job of condensing all the features of a 20-MHz desktop 
machine into a package the size of Compaq’s portable, and 
then had room left over for three expansion slots. Ata time 
when conventional wisdom says that only big consumer- 
oriented companies should be entering the market, 
Dolch—a small, engineering- and instrumentation-oriented 
company—has made an impressive debut. 
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ONNECTIVITY 


The topic of connectivity 
seems to take much of 
our time and attention, 
and yet the field is still truly 
in its infancy. Almost 
every new product is a 
pioneering one, each a step 
along the journey to Wired America, 
the ultimate connectivity. 


Ea : sees 


WINNER 
SunRiver Workstation e SunRiver Corp. 

e Ronnie D. Hughes e Jeffrey C. Smith 

e Kester B. Rice 
The SunRiver Workstation is the kind of product that we 
love to write about. It applies state-of-the-art technology to 
real business problems. This fiber-optic technology makes 
it possible, indeed practical, for several people to run the 
best MS-DOS applications on a shared 80386 server. 
SunRiver puts the otherwise problematic video interface on 
high-bandwidth fiber-optic cable, The result is a closely 
coupled system that performs better and is more economical 
than LANs in many applications. 


FINALISTS 
Colorscan/2 « Datamedia Corp. 

¢ Bob Brown Nigel Watkins 

e Eric J. Thibodeau 
The Colorscan/2 is an amazing little workstation, a marvel 
of packaging and mission-specific design. It takes advan- 
tage of the latest semiconductor and storage-device tech- 
niques to achieve seamless integration while keeping excel- 
lent flexibility. In one tiny box, it is both a PC and a VT220 
clone. This dual personality, and the ease with which it slips 
from one to the other, makes it a natural for VAX/PC inte- 
gration. Even as a standalone DOS workstation, the Color- 
scan/2 packs maximum power into minimum space. 


LANtastic Network Operating System e Artisoft Inc. 
e Alex Karahalios Jack Schoof 

LAN operating systems should do things for you, not to 
you. LANtastic, from Artisoft, is the smallest, fastest, kind- 
est LAN operating system, with the tightest code we've yet 
seen. For a shade over $200 per station, LANtastic delivers 
electronic mail, well-designed menus, and serious network- 
management and security-management tools. LANtastic is 
technically excellent networking software. 
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EVELOPMENT TOOLS Mi; 
Turbo Debugger « Boriand Internationa! 
: e Turbo Debugger Team e Brad Silverberg 
If there’ s an extra beatitude, Everyone who’s tried the Turbo Debugger agrees: this is a 
. S| uct. It wins this category’s award for Tech- 
ul should be dedicated to tad hands down. The = interface is simple 
the codemakers. And if there’s yet elegant; the program works the way programmers want 


° to work. Beyond being a terrific debugger, it also serves as 
a bett er tool ’ they need it. an economical development system. Running on a 386, it 


Development tools are can do nearly everything a debugging board can do, and it 
h A h h . h even ventures into some of the functions of an in-circuit em- 
ine armament with whic: ulator for hardware development. Yet again, Borland has 


they sal, ly fo rth to solve advanced the state of the art in an eminently useful way. 


SRI REET elas aan “AT 


Sourcer e V Communications 
Frank van Gilluwe 

Disassemblers used to be relegated to the category of barely 
reputable software, as though there were something illicit in 
their use. A good disassembler is a valuable tool in any pro- 
grammer's arsenal, in much the same way that a stud finder 
is indispensable to the carpenter. Professionals never know 
when they’re going to need to modify an existing product or 
figure out an undocumented program. Sourcer is the best 
disassembler we've ever seen. 


ae Pro-C e Chancelogic Inc. 
peter e Nigel Attwell «Tim Twinam 
LOW scm « George Long « David van Nierop 
« Peter Stephenson 
Pro-C is an exceptional product, one that almost defies cate- 
gorization. It's an application development environment. 
It's a database. It's a code generator. And it produces com- 
mented C code clean enough to be used as an example in 
computer science courses. Any good product can be used on 
several levels, and Pro-C is no exception. Anyone can de- 
sign applications with it: you needn’t be aware of its code- 
generation capabilities beyond a few instructions in a batch 
file. Others will take the source code and tune and tweak it 
into high-performance, highly customized applications. 
And Pro-C works with the compiler of your choice. 


Clear for dBASE ¢ Clear Software Inc. 

e Yury Kroll e Vadim Yasinovski 
Great need creates a vacuum that great software tries to fill. 
The need to decipher programs that aren't commented, have 
incorrect comments, or are just too complex has been filled 
by Clear for dBASE. Clear reads in the original source code 
for dBASE programs and generates flow diagrams that let 
you sec at a glance what's going on. It can also help you de- 
sign and test logic and program flow before you write a line 
of code. Its ability to unmuddy the waters of programming 
has earned it deserved recognition. 
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DD-IN BOARDS 


The essence of PCs is that 
they’ re never finished. 

As long as you have a 

slot open, the possibilities 

are endless. When we look 





Po 
CHARGECARD Fin 





All Chargecard 


The All Chargecard provides. 
the 60286 with memory man- 
agement features similar to 
the 80386 chip 

ft increases the amount of 
conventional mamory that 


This aflows you to run device 
drivers, programs, and 
TSAs in this area, leaving 
more conventional RAM for 
your applications. 

Extended memory 
(mamory beyond 1MB) may 
also be used by programa. 
under DOS in a varlaty of 
ways 


programe, TSRs, and device 
Grivere are moved from conventional 
memory to reserved memory 


at our nominees, it’s clear that 
others think the same way. 


MINTS a a 
All Chargecard « All Computers 
e Edward Agnew 
e Jerzy Kielbasinski 
e Mers Kutt 
There isn’t much wrong with the 80286—at least, nothing 
that a little memory management wouldn’t cure. The All 
Chargecard is just the ticket. It remaps any of the RAM 
available in the system with a custom VLSI chip, replicating 
many of the memory management functions of the 386. 
And the Chargecard costs a small fraction of the upgrade to 
a 386. Suddenly you can hide TSRs, get network shells out 
of the 640K workspace, and work other magic you had only 
dreamed about. The Chargecard is the culmination of an 
idea that began more than 3 years ago, and it has now homed 
in perfectly on the needs of the industry. 


Copy Il PC Deluxe Option Board 
Central Point Software Inc. 

e Michael Brown e Alan J. Sitver 
The Option Board has long been the infocenter manager's 
main defense against mindless copy protection and the in- 
ability to back up critical and expensive software. The Op- 
tion Board is still all of that, but it hasn’t stood still. It has en- 
tered the realm of connectivity and file conversion as it’s 
kept up with the times. This year, it added the ability to read 
and write Macintosh disks and a variety of other foreign for- 
mats. 


Richard Madter 
Peter Schulz 


Connection CoProcessor e intel Corp. 

e Chuck Brabenac « Tracy Petrie 

e Ted Forgeron Stephen Saltzman 
The Connection CoProcessor, fax board with modem, is the 
first of a wave of new board-level products, destined to rev- 
olutionize the genre. For it includes an on-board coproces- 
sor, one that relieves the host of the otherwise burdensome 
task of background communications. In an era when even 
the fastest machines stumble on background async commu- 
nications, this is a product whose time has come. 


Periscope Ill e The Periscope Company inc. 

e Doug Kraul e Brett Salter 
Periscope Il is a clear advance in the state of the art of de- 
bugger boards. The Periscope board is highly attuned to the 
operation of the default software debugging product, Micro- 
soft’s CodeView. Together, they give the system developer 
more capability than virtually any other environment. 
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The art of desktop publishing 





This masthead was created using the fonts 
and typographic features of Publisher's 
Paintbrush. 
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Gray scale technology gives your images 
amazing clarity — with up to 256 shades of 


gray. 
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for | 


450 Franklin Road / Suite 100 
Marietta, Georgia 30067 
(404) 428-0008 

FAX: (404) 427-1150 

Telex: 6502859318 
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Desktop Publishing 
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Desktop publishing’s favorite graphic tool 
now brings you new levels of creativity 
and page perfection. Publisher's 
Paintbrush™ now has two exciting 
enhancements — gray scale and 
Compugraphic Intellifont® technologies. 
Suddenly, you’re in the same league with 
professional printers and typesetters! 


Gray scale publishing: For the 
ultimate image. 

Gray scale technology is a major 
advance over the conventional “dither- 
ing” technique, which simulates shades of 
gray by varying the density of black dots. 

Gray scale images, composed of dots in 
up to 256 intensity levels, have distinct 
shades of gray much cleaner than 
“dithered” images. 

Now you can edit a gray scale image 
with all the features that made Publisher's 
Paintbrush the premier package of its 
class. Then export your masterpieces to 
Ventura Publisher™, PC PageMaker® or 
business presentation software. 


Fonts galore! 
Publisher's Paintbrush offers 25 popular 





fonts — including a selection in Compu- 
graphic outline format. Hundreds of 
other perfectly formed outline fonts are 
available from ZSoft. So your desktop 
publishing documents gain impact with 
razor-sharp type. 

You have complete flexibility with your 
type. Adjust leading (line spacing) and 
kerning (character spacing). Adjust type 
size — from 1 to 200 point. Adjust italic 
slope or line slope in | -degree increments. 


Many other popular features. 

Publisher's Paintbrush provides the 
most extensive hardware support in the 
industry and your images can be used in 
all major desktop publishing packages. 

With zoom out editing, all your editing is 
done at the resolution of the print device 
—not the screen. Result: Incredibly 
smooth edges. 

And, our new import utility converts 
Hewlett-Packard printer files to PCX for 


post-process editing. 


Join the graphic era of desktop 
publishing. 

Give your documents and presentations 
the classy look they deserve. With 
Publisher's Paintbrush. Clearly, it’s the 
art of desktop publishing. 


BUFALD Gf 





ONLY $500 PLus $100 PER 256KB MEMORY 








When you can’t afford to buy a laser for each PC, the 
Buffalo SL™ is the inexpensive way to let everyone 
share - not just your lasers, but printers, plotters and 
modems as well. If you don’t need simultaneous 
access to shared files, the SL is also an alternative 
to a LAN at a fraction of the cost. 


The SLhas four parallel and six serial channels, with 
all ten being user configurable as either an input or 
an output, so you can share 1 PC with 9 peripherals, 
9 PCs with 1 peripheral, or any combination in 
between. If you need more than ten channels, you 
can link several SLs together. All channels can be in 
use at the same time and can rapidly transfer and 
queue data. The SL even allows your PC to send data 
at 19,200 baud. All memory (user upgradeable up to 
eee dynamically allocated and shared as 
ne " 


The SL comes with software for menu-driven 
installation and pop-up menu control selections, but 
you don't have to be a programmer to use it. Of 
course, the SL works just fine without our software 
tool The SL has many other features so ask us to 
send you more information. 


MORE” MEMORY 


When 640K lust is not enough, you need to 
add MORE™ MEMORY. This Memory 
Extension System™ Board uses only one slot 
in any 8 or 16 bit bus and can be used as 
expanded, extended and/or conventional 
memory (EEMS/EMS version 4.0 software). 


MORE MEMORY is compatible with 
PC/XT/AT computers and supports PC-DOS, 
MS-DOS, PC-MOS, OS/2, Unix, Xenix, ete. It 
is easy to instal MORE MEMORY and it 
comes with a5 YEAR WARRANTY. 


MORE MEMORY has built-in DRAM 
protection that corrects for pny memory errors 
when you reboot, so you will never have to 
replace a faulty memory chip. No downtime or 
costly repairs will ever occur due to a failed 
memory chip on the MORE MEMORY board. 


HYPERWARE™ PC productivity boosting 
software is included FREE with each unit. 
HYPERDISK™ enables disk drive read/write 
intensive rograms to run 3-10 times faster. 
HYPERKEY™ enhances the responsiveness 
of your keyboard. Sold separately, $49.95. 


fA Qe. Weyer |. 


2MB-$1200, 4MB-$2100, 6MB-$3000, 8MB-$3900 





Buffalo Products also makes other smaller buffers, automatic 
switches, and interface conversion devices. All of our products 
come with a 45 DAY MONEY BACK GUARANTEE. Call us 
TOLL FREE and talk to one of our friendly application 
technicians for solutions to your connectivity problems. 


(800) 345-2356 


Buffalo Products, 2805 19th Street SE, Saiem OR 97302 (503)585-3414 
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RAPHICS SOFTWARE — WINNER 2°75 a 
Micrografx Designer « Micrografx Inc. 
e Steve Emmons e J, Paul Grayson 

The first task » George D. Grayson Lyle Griffin 
oe In the realm of graphics software, it’s always a pleasure 
the original computers cota hd «HC ict ti svn ees rd TO 
were given was solvin ig tion than its Macintosh equivalents. Micrografx Designer is 
b such a program. Not only does it have all the drawing horse- 
foug. h mathematical pr oblems. power you could desire, but it follows through in a big way 


The second task was ion the professional. me ers clip-art oe 
° ° color output support, more, will Cause CSS! sto 
graphical representations. celike thea peRefewaT squses: is 


Today, we’ ve trivialized the ee 
: . FINALISTS = 55)° 
math tasks in a thousand different ways. _cadvey «Cadkey inc. 


Graphics, however, remains one of the *CadkeyDesignTeam ——« Steve Mastrangelo 
‘ ewe One thing sets Cadkey apart from the rest of the pack: its 
most challeng Ing softw are disciplines . user interface. But that’s not the only thing. While other 
companies are touting 3-D-like capabilities and ‘'2%2-D,”” 
all of Cadkey’s entities are inherently 3-D. Cadkey 3 comes 
closer to the top-drawer mainframe systems than any other 
PC-based CADD product. And unlike virtually alll the other 
CADD programs on PCs, Cadkey has a superb user inter- 
face. 


AutoSolid e Autodesk Inc. 

e Mike Anderson ¢ Bob Holt 

e David Bradford 
AutoSolid is unique: it is the only product that offers true 
solids-modeling capabilities for the PC. There are no point, 
line, curve, or surface entities; every object is a solid. You 
assemble and sculpt complex solids by using a rich set of 
Boolean operations. Another of AutoSolid’s outstanding 
features is its support for solid analytics involving such as- 
pects as volumes, moments of inertia, centroids, and wetted 
surface areas. 


Mechanical Engineering Workbench e iconnex 

e John Breen e Andrew C. King 

e Robert Everly Kapil Singh 

« Steve Gaskill 
Behind the boom in graphics is the simple notion that a pic- 
ture is worth a thousand words, that seeing is believing. No- 
where is that more true than in the area of mechanical de- 
sign. It's one thing to describe the geometry of an articulated 
hinge with formulas, and it's something else again to see it 
work. Iconnex's product saves you the trouble of building a 
prototype. Simulations that formerly would have been the 
province of mainframes and workstations are now within 
reach of everyone. 
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a remarkable” new ifrentionsthe Wizard. It’s the first pocket 
computer that helps you organize your life as never before. 
Vitam larerselle)skeccm A UPclemroencialecicelnemoniaecn 


SHARP INVENTS 


1988 Sharp Eteciromes Corporation = Flash Gerden King Fenturos Syndicate 


im DALE: 


We Were ye 

Ors 
head of our 
time. 


~-FLASH “ 





"T WOULD HAPPEN. 


Translates and defines. Stores memos, secrets, and world 
times. Even swaps data with your PC. 
Let Wizard take you into the future. Find out more. 


Call 1-800-BE-SHARP 
te VN Od oe 
FHE WIZARD coRROM SHARE MINDS 
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i WINNER 080 
Geaie Artz Jim Lockhart 
x e eJim 
SOFTWARE e Jim Betz e Ross Mahannah 

TECHNOLOGY e Amy Erickson e Ken Williams 
When the 80386 was introduced, everyone assumed it 
would be easy to use its virtual-86 mode to implement mul- 
tiple DOS machines. Now, 2 years later, one program gets it 
We’ ve been right. It offers litle in the way of user interface or conve- 
° niences, but it accomplishes the surprisingly difficult task of 
preaching the giving you virtual machines so independent that they can be 

gospel of the crashed and reset without affecting one another. 


80386 for so [ANALISTS <= geome onto 
long that everyone is tired of it. ot on ee 
. e 
Everyone but us, that is. Bob Smith’s little product with the strange name gave 
Intel’ s chip is at least as wonderful poedogats oe3 os See ew on their investment be- 
ae y . 386-to-the-Max reorganizes memory, 
as we say iis, but the software hides TSRs, shadows ROMs for top performance, and 
is what brings it to life. more. Beyond the innovative functions, Smith has been dil- 
igent in upgrading the product as constantly evolving hard- 
ware products have changed the ground nules. 


Quarterdeck Office Systems has been at the forefront in giv- 
ing the user maximum power and multiple tasks longer than 
virtually any other company. DESQview did what IBM 
couldn't accomplish with TopView, but Quarterdeck's 
crowning glory is the combination of DESQview and 
QEMM-386. Together with DESQview, this memory man- 
ager multitasks and windows DOS applications while maxi- 
mizing the system's use of memory. While everyone is 
waiting for OS/2, people are getting serious work done ev- 
ery day with this powerful combination. 
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IF YOU RUB THIS LAMP, 
A GENIE WON'T APPEAR, 
BUT YOU'LL APPEAR TO BE A 
TRADING YOUR OLD MOUSE* 
FOR THE NEW, HIGH RESOLU 







ON 






* 
Ni 


Genius Dune! Mouse GM.-600¢ 


This convenient and practical mouse, enhances your productivity by giving you flexible control. 


THE GENIUS DECISION Over 1,000,000 users have made the 21N 4 MOUSE Switch select either 2-button ( Microsoft Mouse ) 
Genlus Decision and more keep joining in. NowKYEhasdeveloped of 3-button (PC Mouse ) mode, easily and quickly. 





another exciting step in mouse evolution. Now YOU should make . @GM- i 

the Genius Decision! catches eS, yea 
DYNAMIC RESOLUTION The © Dr. Halo Ili Software 

High Resolution Genlus Dyna @ Genius Menu Maker Software 
Mouse’s cursor control is not e@Genlus Menu Library 

only basedon the travel count, @ Three User Manuals 

but also the speed of the @ Genius Mouse Pocket 
mouse’s movement. The ®@ Genius Mouse Pad 

dynamic resolution can go ®@9 to 25 Pin Adapter 


from 350 to over 1050 DPI, or 
you can set the resolution as 
low as 90, 120, or 175 DPI if 
your application requires It. 


*TRADE IN OFFER: Send in your oid Mouse ( any species ) and receive $40.00 off on the new Dynamic High Resolution Genius Dyna Mouse 
GM-6000. Send only the mouse, with a check or money order for $69.00 plus $3.00 for shipping and handling. or your Mastercard or 
Visa number and expiration date, and we will ship your ALL NEW Genius Dyna Mouse package. (This offer is forend users. Only ONE 
mouse per customer please. Limited time only.) 


ANOTHER GREAT PARTNER FOR DESKTOP PUBLISHING 
WHEN YOU CHOOSE ONLY THE BEST 


iScan GS-2000 


This convenient hand scanner allows you to input images and 
documents into computer files with no distortion. 


Suggested Retall $109.00 
The most powerful and 
versatile mouse ever! 








INCLUDES: Works with Aldus PageMaker, Dr. Halo, 
e GS-2000 Scanner and Controlier e Genius FrontPage, GEM, Microsoft Windows, OCR 
ScanEdit Software e Dr. Halo Ill Software Systems ReadRight. PC Paintbrush, Ventura 
FEATURES: Publisher, WordPerfect, and others. 


© OCR Format Supported @ Extensive Support Suggested Retall $279.00 

for Image Formats @ Image Editing ¢ Multi- 

window Scanning eTruetoSizelmage Printing LIFETIME WARRANTY on all Genlus products. 
@ Read Width 105mm 

@ 24 hours B8S Electronic Bulletin Board System gives © Toll free Technical Support Knowledgeable 


you the most updated Information anytime. Technicians stand by to answer your questions 
tegarding our product. 


KYE INTERNATIONAL CORP. 


769 PINEFALLS AVENUE. WALNUT, CA 91789 
TEL: (714) 594-9234 BBS: (714) 594-7567 Support: (800) 456-7KYE 


‘The manutecturer you can trueil™ EAST COAST (919) 854-5047 
® Payment Visa, MasterCard or COD Cashier Check © All brand of product names are trademarks or registered trademarks of their respective holders 
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PPLICATION SOFTWARE _ (Winner 


Q&A 3.0 e Symantec Corp. 
e Tim Benson e Mike Milsner 


F ortunately for all of Us, e Barry Greenstein e Brett Walter 


e Paul Lancaster 


some of Our pr oblems are Symantec knew it was on to a good thing with the original 
SU sceptible to group solution S, version of O&A, and so did we. Version 3.0 moves head 


. and shoulders above all the many new and worthy products 
and those solutions are the we've seen this year. Q&A’s designers have created a prod- 
cornerstone of uct that is all you could ask for in a file manager—and then 

; é some, with a superior word processing module, an OS/2 
applicat ion S$ oftwar. é. version, and network support. Q&A also has added retrieval 


Wh ether it’s an act of from multiple files, desktop-publishing and database-pub- 
lishing features, and even remote publishing via the new 


courage or an article of faith, CAS fax standard. 
bringing forth anew application CINALISTS 
1s fr aught with risk. Here’ s to Agenda e Lotus Development Corp. 


e Dave Burns e Rich Landsman 
the risk-takers. e Todd Drake e Dan Sevush 
e Sharon Jason e Steve Zagieboylo 
e Doug Knowles 
Other personal information managers may have preceded 
Agenda, but we didn’t know what to call them, much less 





what to think about them. Mitch Kapor’s quest for control 
over an unending flow of ideas and notes has resulted in a 
powerful, individualistic product. No one is on the fence 
about Agenda: you cither love it or hate it. Love it or not, it 
has advanced the management of ideas and information. 
Lotus’s courage and conviction in bringing it to market are 
commendable. 


ProComm Plus e Datastorm Technologies Inc. 

e W. Bruce Barkelew e¢ Tom Smith 

e David Mathews 
We’ve nominated ProComm Plus this year because it repre- 
sents true elegance in program design, along with ease of 
use. There are comm programs with more-powerful script 
languages, more emulations, and more features. But none 
matches ProComm Plus for sheer sensitivity to users’ 
needs. It’s got every download protocol you can think of, 
and its user interface is state-of-the-art. 


WordPerfect 5.0 e WordPerfect Corp. 

e WordPerfect Corp. Development 
WordPerfect Corp. has held the top spot in word processing 
for some years now. It got there through competent product 
design and excellent user support. Version 5.0, however, 
represents a complete redesign, adding important new fea- 
tures. Its ability to combine text and graphics—complete 
with rotation and resizing—puts a fine finish on the job. 
WordPerfect 5.0’s excellence seems effortless, but only be- 
cause of the enormous skill and effort behind it. 
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DOES FOR FORMS WHAT WORD-PROCESSING DID FOR DOCUMENTS 


TYPE PRE-PRINTED FORMS WITH THE SPEED OF A 
WORD-PROCESSOR. 

FORMS-TYPER gives you all the speed, ease, and neatness of a 
word-processor with pre-printed forms. If you have ever tried 
using a word-processing program to fill in forms you know they 
cannot handle the precise alignment requirements of tax forms, 
insurance forms, Medicare forms, etc. 


FILL-IN-THE-BLANK DATA ENTRY LETS ANY 
TYPIST PRODUCE PERFECT PRE-PRINTED FORMS 
EVERY TIME. 

You no longer have to tediously align your typewriter on each 
blank. Just enter the information field by field directly onto 
your PC screen. You can also include instructions describing the 
information to enter in each field, so even an inexperienced 
typist can produce accurate, neat forms the first time. 


REVIEW THE INPUT AND CORRECT ANY ERRORS 
BEFORE YOU PRINT EXPENSIVE FORMS. 


CHANGES AND REPRINTING CAN BE DONE IN 
SECONDS. 

Never retype an entire form over again when you need one 
change or correction made. All your information is stored away 
in files that can be retrieved to make changes for reprinting (Just 
like word-processing). 


DEFINE THE LAYOUT OF ANY FORM IN MINUTES 
WITHOUT USING CUMBERSOME TEMPLATES, 
INACCURATE GRID COORDINATES, OR 
MEASURING OF ANY KIND. 

Defining a form is easy because FORMS-TYPER’s unique 
Typewriter Mode allows you to control your printer just like a 
typewriter. Simply insert the form in the printer and align it. 
Move the printhead to each blank using the arrow keys and type 
“x’s” on the form for the maximum length of each field. This 
“teaches” the program exactly where the field is and how large it 
is. In addition to the field name you can include a detailed 
description of the field and instructions to help inexperienced 
typists fill in the form. Defining the layout takes about as much 
time as it would to type the form one last time. 


EASILY MATCII ANY NON-STANDARD SPACING 
WITH MICRO-ADJUST CAPABILITY. 

Other forms programs and word-processors are inadequate for 
pre-printed forms since most forms use non-standard spacing. 
FORMS-TYPER adjusts the print position by as little as 1/10th 
of a character so each field prints exactly where you want. 


SPECIAL TYPEWRITER MODE LETS YOU ADD 
COMMENTS ANYWHERE ON A FORM. 

Turns your PC into a typewriter so that you can add 
information to the form as desired at any location. 


PERFORM CALCULATIONS AND CONDITIONAL 
PRINT FUNCTIONS. 

For example, if you enter an “x” in the Overnight Priority Box 
on a waybill you can specify that if this condition is met, a 
fixed or calculated amount will be printed in the "Total" field. 


FORMS-TYPER CONTAINS PRE-BUILT FORM 
DEFINITIONS FOR WAYBILLS USED BY MAJOR 
CARRIERS. 

These pre-built forms let you jump right into FORMS-TYPER 
and see just how easy it is to use. Samples provided are: 
Federal Express, Delta Dash, Emery, Purolator, Quickpak 
Worldwide, Express Mail, American Airlines, Eastern, United, 
US Air, Continental, Yellow Freight, Carolina, Consolidated and 
Greyhound. 


Requirements 
Printers: NEC 3500, 8800. IBM Quietwriter, Diablo/Xerox 630, 
C-ITOMI Starwriter F10. Call for other daisy wheel printers. 
Memory: 384K 
DOS Level: 2.0 or higher 
Note: 360K drives need 10 MB hard disk 
FORMS-TYPER ORDER FORM a 
| Send me( —_-) FORMS-TYPER for $99.95 + $7.00 Shipping & Handling 


| Texas Residents add 8% Sales Tax. Add $15.00 for Overseas Orders. 


]( )5/4" 360K Disks 9 ( )5 1/4" 1.2 MB ( )3 1/2" Disks 


) Master Card Visa 





| Card Holder Name 
| Ship To Name 

| Address 

| City, State, Zip 


| 

| 

| 

| 

| 

Exp. Date | 
| 

| 

| 

| 

| Telephone | 


To Order, mail coupon or call, 713/688-2894. 
Universal Computer Consulting, Inc. 
3724 Dacoma 
Houston, Texas 77092 
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Connect to GenlTech 


For a Complete Network Solution 





5} Seem-Rceies 9 9 9» eiabe com 


NETWORK STARTER KIT....$925 


Includes Novell ELS software, 4 Arcnet cards, network cabling, Passive Hub, 
Connectors to network a 4 user Network. 


GENTECH XT-10 .......$495 
10MHZ, 512K RAM. NEC V-20 CPU, 


GENTECH 286-12 ......$885 
80286, 0 WAIT, 512K RAM. 1.2MB FDD. 





i 1 
rSr ome: ; 


Be ear te 











NETWORK NORTON 4.0, DNE 360KB DD, HD/FLOPPY CONTROLLER, 200W P/S, SEAGATE 30MB 
INTERFACE CARD SER/PAR/GAME/CLK 8 SLOTS, 101 KEYBOARD, OUAL SER/PAR PORTS. FULL HT DRIVE 
ZOR ARCNET 84 KEY KEYBOARD UP TO 1MB ON MOTHERBOARD . 
eoSsa aoe By EAT ST 4038 
GENTECH 386-20 .....$2150 OPTIONS 
20MHZ, 0 WAIT, 1MB RAM, 1.2MB FOD, MDNOSYSTEMADD........ .. . $139 
80386-20 CPU, 1MB STATIC COLUMN EGACOLORSYSTEM .......... $449 
RAM EXPANDABLE TD 4MB DN VGA COLOR SYSTEM $550 
MOTHERBOARD, EXPANDABLE TO 12MB 2DMB ST-225 HARD DISK $269 
USING RAM CARD 80387-20 SUPPORT, 30MB COC HARD/FULL DISK $269 
a es RUNS 0S/2, NOVELL, XENIX/UNIX. CAD, 40MB ST-251-1 HARD DISK $419 
PC-XT MULTIFUNCTION CARD...$39 KEY BOARD, DUAL SER/PAR PORTS. 70MB HARD DISK ... $585  NOVELLELS NETWARE .......$385 
TOWER OPTION AVAILABLE. 
COMPUTERS NETWORKING MATH CO-PROCESSOR LAPTOPS 
AST RESEARCH NOVELL NETWARE 286 V2 12 SCALL LOWEST PRICES!!! MITSUBISHI 
AST Model 80 w/keyboard $1415 NOVELL NETWARE SFT V2 12 SCALL —g9a7.3/8087-1 sgqrsz0g LAPTOP MP-286L 20MB $2399 
10 MHZ, no wait, 512K RAM. 1.2MB FDO ARCNET INTERFACE CARO $99 8987.8 $229 TOSHIBA 
AST Model 140X w/keyboard ETHERNET INTERFACE CARD $165 Bo9B7-10 $275 TIOOOLAPTOP . ‘ _ $829 
IMB RAM, 40mb Hard disk, 1 2MB FOD TIARA ARCNET CARO $139 gn397-18 $409 11200FB BACKLIT FLOPPY $1599 
AST Model 300 w/keyboard TIARA ETHERNET CARO $199 9387.20 $459 ieee BACKLIT 20MB $2459 
seo rues ore ane 
COMPAQ COMPUTER 
OESKPRO 286 MOOEL1/MOOEL40 = $1799/2775.  ARCNET ACTIVE HUB 4 PORT CARD $159 SuPerecor MOSEL. O aia pre 
DESKPRO 3868/20 MHZ Model 40 $3899 PROTEDN 10 INTERFACE CARD $325 SOFTWARE SUPERSPORT 286 MOOEL 20 $3199 
DESKPRO 386/25e al Models I Le ao tn ES $469 xeROX VENTURA PUBLISHER SCALL SUPERSPORT 20MB. SE $1999 
PORTABLE Il! Mode! 20/40 $3599/4209 3 COMETHERLINK CARD ae ALOUS PAGEMAK SCALL 
WYSE TECHNOLOGY Tees ae naleaste cae SCALE HBG HAPHICS GALLERY SCALL 
WY-2108.01 $1139 PLEASE CALL FOR ALL CABLING & ACCESSORIES SCANNERS & FAX BOAROS 
80286, 12MHZ. 1MB RAM. 1 2MB FOD DATACOPY 730/830 $1199/1859 
Mic lec a nan avarg INTERNATIONAL 401-732-5556 irae HS 
dg ile INQUIRIES WELCOME 401-732-5556 eel ey sass 
PRINTERS Whether you are ordering from Paris, © ORDER ONLY oe ye dallaaall dl ey 
BROTHER France or Dingolfing, Germany, you 800-843-4302 
Hee etal w/MB oes One can count on GenTech to deliver. FOR CAD 
HR-4O/HR-60 Oarsywheel sca.  GenTech's knowledgeable staff can FAX NO. deacetT PAGUD 
CITIZEN provide you with the hardware ARS Fa EEAQ  Z7S70A ORAFTPRO PLOTTER $2899 
Lista ated gs ble according to your specifications and 40 1 -732-55 1 8 i Als oe Shun 
EPSON process necessary papers to ensure VISA, MC, COD 7475A 6PEN PLOTTER ‘$1399 
LX-800/L0-500 $160/8315 a fast delivery. ; CORPORATE PO ACCEPT 7550A 8PEN PLOTTER $2999 
FX.86e/F X-286e $299/$438 So, call and De a part of GenTech's ED HOUSTON INSTRUMENTS 
PuReunca sCut _satisfied international clientele! EAT era SS. AY aT OMe SEAM? babe rit 
HEWLETT-PACKARD Add 2% for COD. Minimum PO $500 Prices subject to change Retum authorization required for $3149, 
LASERJET I/O $1799/$2999 defective merchandise All retumed non-detective merchandise subject to 20% restocking charge UNITED {INNOVATIONS MURAL PLOTTER *SD138 
OESKJET/PAINTJET $699/$1049 
RUGGEOWRITER $1199 VERSACAD SOFTWARE SCALL 
DKIOATA ML-320/4.-390 $355/$489 CADKEY SOFTWARE SCALL 
CALCOMP 23120 DIGITIZER . $429 
LASER PARTNER $1599 12X12, STYLUS ANO MOUSE 
KXP-1080 1091) $185/$199 KURTA IS/ONE 12X12 W/CURSOR $379 
OMS PS.B10 $43 IS/ONE 12X17 SCALL 
NEW '' COLOR SCRIPT 100 SCALL SUMMASKETCH PLUS ....... $379 
TOSHIBA 341SL/P351SX $639/$999 SUMMAGRAPHICS MM 1612 . $619 
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@ AWARDS FOR TECHNICAL EXCELLENCE 


OMPILERS/ WINNER 
LANGUAGES [ary Coane 
Ri cena Teenie 
° unt ° lf 
e Thomas Lahey e Dan Wright 
Lang Has es have been one For too long, the promise of desktop mainframes has rung 
of 1988's hottest areas hollow. The hardware was ready, but the tools were primi- 
* tive. Lahey FORTRAN broke through the doldrums and 
of: develop ment. The nominees produced two compilers that exploited the computing and 
this year have pushed memory power of the PC: Lahey FORTRAN 286 and 
Lahey FORTRAN 386. Working with the Lahey/Al Dos 
the state of the art Extender OS!x86 memory extender, these compilers allow 
in all directions. Languages full-scale program development to proceed unhindered. 
one ’ se Scientists and engineers now have the tools they've sought 
maximize the programmers’ ability intesitny? 


to express their ideas succinctly. = 


The compilers mediate the unending an 


range war between programmers’ e Watcom Development Team 
+ Fred Crigger 


ideas and the limits of the machines Watching C compilers evolve isn’t all that exciting. But 
they work on. while we were looking the other way, Watcom C snuck up 


onus. A great compiler from a company with a long lineage 
of compilers, Watcom C broke with tradition to make a fast, 
efficient C programming environment that has other C com- 
piler designers rethinking their strategy. 


Turbo ASM e Borland International 
The Borland Debugger Team 

Programs written in assembly code are often praised for 
their speed of execution. Assembly language programmers 
have often been more demanding of themselves than of their 
tools. Now they can demand the best—and get it. Turbo 
ASM is fast. So fast, in fact, that you'd be silly to use any- 
thing else. More than that, it’s compatible with several ver- 
sions of the Microsoft Macro Assembler, allowing greater 
productivity without rewriting code. Full 386 support 
makes this the choice for future program development. 


Zortech C++ «Zortech Inc. 

« Walter Bright @ Nikki Locke 

e Bjom Freeman-Benson e Joseph E. Mclsaac 

e Joe Huffman e Kevin Powis 
While object-oriented programming isn’t a new concept, its 
implementation on PCs is still relatively young. Zortech 
C++ brings this field a little closer to maturity by providing 
the first true C+ + compiler to produce native code for the 
PC, along with the utilities to make a truly productive envi- 
ronment. 





PC MAGAZINE & Le AR Skee. 
il 


Give us an inch... 





...and we'll give you 
five outlets, 

a master switch, 
surge suppression, 
noise filtering, 
static protection, 
low voltage indication, 
and a swivel. 
MasterPiece.Plus 


Master Piece, Kensington, and the Kensington logo are registered trademarks of Kensington Microware Ltd Also available in 220/240 Volt model. © 1968 Kenaington Microware Ltd. 











Convenient Master switch powers up your whole 
system. Master LED wams of any damage to your 
surge suppression circuitry. 


LOW VOLTAGE 


Anti-static nameplate dissipates harmful static. 
Unique low voltage indicator warns of dangerous 
low power conditions. 





Additional modem/phone line surge protection 
protects modem and data. Swivel lets you adjust 
your monitor. 





That’s right. Master Piece Plus gives you 
everything you need to protect and organize 
your entire personal computer system by adding 
just an inch and a half to its height. 

Master Piece Plus blends in perfectly with 
any personal computer. Just slide it in between 
your monitor and system unit, and plug your 
equipment into its five outlets for complete 
power control. 

Master Piece Plus offers a convenient master 
switch that lets you power up everything at 
once, and individual switches that let you con- 
trol your peripherals separately. Touch the 
master switch to shut down and you'll never 
accidentally leave anything running overnight. 

Master Piece Plus offers the most complete 
protection available. Its heavy duty surge sup- 
pression circuitry exceeds stringent UL and 
IEEE specifications. Its noise filtering circuitry 
protects against EMI and RF‘. Its two protected 
phone jacks protect your modem (and com- 
puter) against surges and spikes on the tele- 
phone line. And its nameplate even dissipates 
harmful static whenever you touch it. 

Master Piece Plus also offers a unique low 
voltage indicator that alerts you when your 
power level drops below the safety of 104 Volts, 
to warn you of dangerous low power conditions. 

Master Piece Plus even offers a hidden swivel 
base that lets you adjust your monitor to the 
most comfortable viewing angle. (Easily detach- 
able if your monitor already has a built-in swivel.) 

Call 800-535-4242 or 212-475-5200 for the 
name of a Kensington dealer near you. Or 
write to Kensington, 251 Park Avenue South, 
New York, NY 10010. 


KENSINGTON <9. 


Setting new standards 
of performance. 
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@ AWARDS FOR TECHNICAL EXCELLENCE 


Microsoft Mouse Microsoft Corp. 


. Steve Shaiman 
We’ ve sure put up Some have called it the Dove Bar. Others call it the White 
° Mite. We call it beautiful. Few products feel so natural as 
with SOME US ly stuff the Microsoft Mouse. In this postmodem age of overdesign 
in the past decade. and ormamentiation, it’s a pleasure to use something so func- 
ional, yet so pleasing to the eye and hand. 
But not any more. aig ea 


We’ ve established this new (ANLSTS ~ —__—__—_ ied 
. GRIDCase 1530 « GRID Systems Corp. 
Technical Excellence Award pene bg Pc 

to thank the designers Way back in 1984, GRiD Systems Corp. laid down the ba- 

® sic design of the laptop DOS machine. A lot has changed 

who have realized that we have to look SoShbes ihecgerte thie fine, cushisliacetecttec 
at our computers as well as use them. trim, functional good looks, the solid construction, and the 

unmistakable aura of class. 


Zenith SupersPort 286 » Zenith Data Systems 

« Howard Fullmer e Russ Niedzielski 
The SupersPort 286 does a lot of things right, in a very 
agreeable package. For line-cord portability, you leave the 
4-pound battery at home. For field use, you clip it on and get 
to work. Everything on the SupersPort 286 clicks, snaps, 
and thunks with agreeable solidity and precision. The dou- 
ble-hinged screen goes where you want and stays put. And 
the ciean design is sure to please the most critical eye. 


Diconix 300 series printers e Diconix inc. 

e Bruce Enix Park Rayfield 

David Lehman Mike Walters 
The current crop of Diconix printers are admirable for their 
Sleek functionality. Their designers recognize that you may 
actually need to print out a letter and carry on a telephone 
conversation at the same time. These printers have gained 
real popularity in Europe, where their rounder comers and 
small footprints are appreciated as much as their quiet oper- 
ation and quality printouts. 
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A lelelom\elecive 
Can Teach Us A Lot — 





It can happen with no warning. 


The sky goes dark and then it’s there. 


A whirling funnel that destroys 
everything in its path, leaving little 
or nothing that can be retrieved. 
Just the way that disaster can strike 
your hard disk, scattering your 
data to the wind. 

Virtually nothing is safe from 
a tornado, but fortunately there is 
a way to protect your hard disk 
data from a crash. 

It's called FASTBACK PLUS. And 
though you can find cheaper 
programs, you won't find a better 
one, at any price. 

With FASTBACK PLUS, daily 
incremental backups can take as 
little as a minute a day. In fact, 
backing up a full 10 megabytes on 
your hard disk takes only about 4 
minutes* And that makes FASTBACK 
PLUS the world’s fastest backup 


program. 


wth PL, AT or eqprvalent. 
XP machenes mez take longer 


Edward R. Degginger Bruce Coleman Inc.-NY, 


About Hard Disks. 


And now, with 
version 2.0, there are more 
me _ features than ever. While support- 
ing DOS 342 or 514 inch floppies, it 
simultaneously reads your hard disk as 
it writes data to floppies, tape, cartridges or 
any other logical DOS device. With data com- 
pression, it cuts the number of backup disks in 
half. Plus, there's a unique “restore estimate” feature 
that tells you what disks to use, and warns you if there 
isn't enough room left on your hard disk. And version 2.0 
is easier than ever to use. So easy, and so fast, you actually 
will use it. Every day. And that’s the whole point. But you 
don't have a minute to lose. 
Your hard disk may be brew- 
ing up a storm right now. 
Protect it with FASTBACK 
PLUS, before it’s too late. 


Fifth Generation Systems, Inc. 
11200 Industriplex Blvd. 

Baton Rouge, LA 70809 

(800) 873-4384, (504) 291-7221 


‘This product is in no way associated with or has origination in Fisher Scientific or Allied Corporation. 
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# AWARDS FOR TECHNICAL EXCELLENCE 


ARDWARE a oe | 


Kurta IS/1 Cordiess Stylus/Puck » Kurta Corp. 
° ° e James L. Rodgers 
In this eclectic category, The designers at Kurta looked at the cord that usually tethers 
rogress waxes and wanes. a stylus to a computer and asked, Who needs it? They gotrid 
prog 
of the cord by creating the first radio-controlled stylus and 
We tend to for get about puck, and made it possible to draw with fluid, unhampered 
things like disks and movements. But then they pushed the concept—and the 
is ie utility—of graphically oriented input devices one step fur- 
power supp lies; ther. Template overlays, in combination with a programma- 
they’ re usually overshadowed pal rile tae 
‘ can be used for applications as diverse as ishi 
by the glitz and glamour fe pctsatiumina NSN ae oe 
i a le ei musts 
wild new software. But here, too, are NGRETEGBC viieicahed cookers. 
steady advances in the state of the art. * Raymond Combs » Doug Dodson 
Can something as mundane as a power supply be a serious 
nominee for Technical Excellence? Sure, if you like great 
design. Higher capacity, better regulation, super protection 
against overloads and shorts: PC Power and Cooling’s Tur- 
bo 375 has all that, and it runs quieter, thanks to counter- 
rotating axial fans. When something as supposedly trivial as 


fan noise keeps machines out of the executive suite, power 
supplies are anything but mundane. 


Toshiba PageLaser12« Toshiba America inc. 

e Yasuhiro Hatakeyama « Naoshi Obara 
Toshiba pulled out all the stops and created a no-bolds- 
barred printer. In speed, quality, paper handling, fonts, and 
options, the PageLaser!2 takes top honors. This rugged 
beast cranks out pages that look like originals, not copies, at 
a rate that’s fully 50 percent faster than the industry stan- 
dard. Its forms-handling options and emulations redefine 
the high end for high-volume office applications. 


Pius Passport e Plus Development Corp. 

e Richard Black Borow e Sung Hahn 

« Claude Camp e Bruce McGeoch 
Plus Development Corp. has been at the cutting edge of 
small-disk-drive development for years: it invented the 
Hardcard. The Passport isn’t the first removable hard disk, 
it’s simply the best. Plus has covered all the bases: small 
size, decent performance and capacity, backup power, and 
durability. The developers have made it easy to boot alter- 
nate operating systems—a handy if not vital feature these 
days. 
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Think 
You Can't 
Afford A | 
PostScript 
Printer? 


For Just 


$195 


NOW YOU CAN 
Print PostScript 


iy ni Awards for Technical Excellence: 
5 1} ° ° 
ihe Previous Winners 


Company 

Autodesk Inc 

Compaq Computer Corp 
Compaq Computer Corp 


McDonnell Douglas 
Informaton Systems Group 


UM expanded memory specification 4.0 Lotus Development Corp .Intel Corp, _Ubiiities 
Microsoft Corp. 


Category 
Graphics Software 
Desktop Computers 
Portable Computers 
Ufetme Achevement 


Year Product 

1987 AutoShade 
Compaq Deskpro 366/20 
Compaq Portable 386 
Dougtes Engetbart 





Lucid 30 Personal Computer Support Group Application Software 
Micro Channel architecture IBM Corp Special Award 
Microsoft Exce! for Windows Microsoft Corp Application Software 





~ Publieher'e Type Foundry 


QuickBASIC 4.0 

3Com 10Mb Twlated Pair 
Turbo Pascal 4.0 
Microsoft Windows/386 


Zenith Perfect Monitor, Model ZCM-1490 


Microsoft Corp 
3Com Corp 

Bortand International 
Microsoft Corp 
Zenith Oata Systems 





N/A—Not applicable Winners were not designated by category in 1984 and 1985 


Advanced NetWere/206 
Compaq Deskpro 386 
Bill Gates 

HAL 

NEC MultiSyne monitor 
NewViews 

Perspective 
QuickBASIC 2 

TIPS 

Toshiba 3100 

What's Best 

Windows, Version 1.03 
Zenith Z-181 Portable PC 
Apple LaserWriter 
Mike Brown 

EGA CHIPSet 


(BM Proprinter 
Treiiblazer modem 


intel 80286 
PC Biue Series 
Turbo Pascal 


Novell Inc 

Compaq Computer Corp 
Microsoft Corp 

Lotus Develapment Corp 
NEC Home Electronics Inc 
QW Page Associates Inc 
Three OD Graphics 
Microsoft Corp 

Island Graphics Corp 
Toshiba Amenca Inc. 
General Optimization Inc, 
Microsoft Corp 

Zenith Data Systems 
Apple Computer Inc 
Centra! Point Software 
Chips and Technologies 
Lotus Development Corp. 
Plus Development Corp 
Javelin Software Corp 
The Software Link Inc 
IBM Corp 

Telabit Corp. 

The Software Group 
Ashton-Tate 

Microstuf 

Intel Corp. 

(Public domain} 

Borland Intemational 
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Development Tools 
Connectvity 
Development Tools 
Operating Environments 
Hardware 
Networking 
Desktop Computars 
Special Award 
Software Add-ons 
Graptics Hardware 
Applicaton Software 
Graphics Software 
Programming Languages 
Graphics Software 
Portable Computers 
Software Add-ons 
Environments 
Portable Computers 
NIA 

Special Award 

NA 

N/A 

NIA 

NA 

NA 

NIA 

N/A 

N/A 

NA 

NA 

NA 

NA 

NA 


F800 Go DeskopPulsing Language 


Text and Graphics 
On ANY Printer 


Includes Drivers for: 

HP LaserJet, DeskJet, PaintJet 
Canon LBP-8H, BubbleJet 
Epson LQ and FX, Toshiba 24-Pin 
IBM ProPrinter, NEC Pinwriter 


With 13 Scalable Outline Fonts 


GoScript Software, 
the $195 PostScript 
Language Printing Solution 


ORDER TODAY! 
Contact Your Local Dealer 
or call the LaserGo Order Line 
800) 451-0088 (outside Calif. 


VISA/MC/COD ACCEPTED 
Dealer Inquiries Invited 


LaserGo, Inc 
Cs TEL: (619) 530-2400 
FAX: (619) 530-0099 
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@ AWARDS FOR TECHNICAL EXCELLENCE 


IFETIME ACHIEVEMENT Dennis Ritchie (AT&T Bell Laboratories) 

Dennis Ritchie has been the most important influence on the 
decade's most important language, C. He wrote the rule 
book and remains an active member of the ANSI standards 
committee, the one that charts the future of the language. 
Ritchie has the long view in both directions: he knows why 
C was invented and what made it such a great tool; and he 
knows how it has to grow in order to answer tomorrow's 
needs. His counsel and tutelage in The C Programming 
Language, the book he coauthored with Brian Kernighan, 
are legendary. But his real impact is not on the system build- 
ers who took his advice to heart, but the millions of users 
who benefit daily from those system developers’ products. 
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BRIDGE YOUR 3 1/2"s TO YOUR 5 1/4"s 
WITH 3X-LINK16 





3X-LINK 16 
HIGH-FLYING 
COMMUNICATIONS 





fe heme on eee ated: 





ee a ee | aa 
You have multiple PCs, laptops, PS/2s* and ATs. Some 5 1/4" and some 3 1/2" computers. 
You need to move files between any and all of them... 3X-LINK16° IS FOR YOU. 
BESIDES, 3X-LINK16° allows you to share printers and automate backups. 











3X-LINK16, 3X-LINK16 outperforms the cnt 
Your file transfer solution... SUMMARY OF FEATURES ee 
@ is up and running in seconds. _ Maximum number of PCs linked | 16 
@ connects up to 16 compatible micros through Connects to parallel port 
their parallei ports. Transfer speed (bps) 
@ allows you to attach your printer through the Transfers in background 
same port. Shares printers in background 
@ transfers files at 500,000 bps. Dual window interface 
@ copies files from remote micros in background, | Cabje supplied 
without interrupting remote programs. Automated file transfer 
: Internal E-Mail system 
In addition, 3X-LINK16... 
@ automates repetitive file transfers with its THE CHOICE IS YOURS ! 
autoscript features. 3X-LINK16 comes complete with 3 1/2" and 5 1/4” 
@ allows you to send messages to any connected _ software diskettes, parallel connectors, and a 12 
PC with its internal E-Mail system. foot cable... all you need to connect two PCs for 
@ lets you share any connected printer with its only $199. Additional stations can be added for 
spooling option. $139 each. 


And you get our 30-day money back guarantee to 
insure your satisfaction. 

The only thing easier than choosing 3X-LINK16°® is 
using it. 

For more information or to order 3X-LINK16® , 
contact your local dealer or call: 800-327-9712, 
or FAX: (201) 592-0908, or in N.J. : (201) 592-6874 


CONVERGENCE COMMUNICATION 


3X-LIN K 1 % 3X-LINK16, PS/2, Lap-Link, Brooklyn Bridge are registered trade marks 
Through parall el port TO PRINTER of 3X-USA, IBM, Traveling Software, White Crane Systems. 





3X USA Corp. One Executive Drive Fort Lee N.J. 07024 
Phone: (800) 327-9712 
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@ AWARDS FOR TECHNICAL EXCELLENCE 


ERSONS OF THE YEAR 


~ JohnCrawford 
Patrick Gelsinger 
Riz Haq 
Gene Hill 
Jan Wiliam L. Prak 


David Vannier 

The 80386 may only have a year until it is upstaged by the 
80486. And yet the PC market has not felt the full measure 
of its impact, nor will it for a few years. Indeed, the presence 
of the 486 will hasten the 386’s availability, at lower prices. . 
In the meantime, the 80386 makes our computing lives bet- 
ter every day. With virtual 8086 machines, 80286 protected 
mode, and 80386-specific memory mapping and virtual ad- 
dressing, the 386 has something for everyone—including 
staying power. This chip will be with us for a long time, and 
we couldn’t be happier about it. 


Bill Machrone is editor-in-chief and publisher of PC 
Magazine. 


The winners of the award for Persons of the Year, the intel 80386 
Design Team. Clockwise from the left: Riz Haq, Jan William L. Prak, 
Gene Hill, Patrick Gelsinger, John Crawford, and David Vannier. 
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With LaP-LINK, They're All Talking, 





The Standard in Accessibility Software for IBM 
and Compatibles, Laptops, and Apple a Computers. 


Now you can take advantage of the best per- 
formance qualities of today’s popular computer 
standards. 

Because with Traveling Software's line of Acces- 
sibility products, you can connect and share files 
between practically every kind of personal com- 
puter on the market today. 

All kinds of files. Like word processing and desk- 
top publishing files. Spreadsheet files. Database 
files. You name it. 

Just choose the LAP-LINK product that best fits 


your needs. 
LAP- LAP-LINK transfers files 
between IBM and compatibles, 

laptops and desktops including the IBM PS/2. It 
installs in seconds, offers a split screen design, 
showing files in both computers, and can transfer 
them at incredible speeds of up td 115,200 baud. 
LAP-LINK comes complete with diskettes, docu- 
mentation and a universal cable. 

LAP-LINK received PC Magazine's Editor's 
Choice and “Best of ’87” awards. 





LAP- LIN 1’ eves all the file transfer fea- 
tures of LAP-LINK, LAP-LINK 
Plus also provides the option of direct disk drive 
and printer sharing between any two connected 
computers. It’s like having a two computer network! 


LAP-LINK Everything you need to share 
“ files between any model of the 
Apple Macintosh (512, Plus, SE and Mac II) with 
an IBM or compatible laptop or desktop computer 
(including the IBM PC, XT, AT, and PS/2). It’s 
easy to use, easy to set up and it’s fast. Transferring 
files at an incredible 57,600 baud! LAP-LINK Mac 
is also fully compatible with both Macintosh Finder 
and MultiFinder as well as AppleTalk, TOPS, 
3Com, and Novell networks. 

So for the best Accessibility Software, stop by 
your local computer or software dealer today. Or 
call us at: 1-800-343-8080 or in Washington: 
1-206-483-8088. Ask us about our FREE catalog. 

LAP-LINK is surprisingly affordable at $129.95, 
LAP-LINK Plus $139.95 and LAP-LINK Mac 
$139.95 (Suggested retail prices including cable). 


CIRCLE 223 ON READER SERVICE CARD 


Traveling Software * 19310 North Creek Parkway * Bothell, WA 98011 


Macintosh, AppleTalk, neat MultiFinder, and Apple are trademarks of Apple Computer, Inc., IBM is a trademark of International Business Machines Corp., 3Com is a trademark of 3Com Corp. 
I, Ine., 


Novell is a trademark of Novel! TOPS is a trademark of Sun Microsystems, Inc. 


, Traveling Software, LAP-LINK, LAP-LINK Plus and LAP-LINK Mac are registered trademarks of Traveling Soewae! Inc. 
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Access CompuServe's for- When you runintoaprob- _ finding the answers you need 
ums, and you'll findinvaluable —_lem, there's a food chance you when you need them. 
product support maintained by can quickly find the solution To join CompuServe, see 


all these companies. Often, com- onlinein one ofCompuServes your computer dealer. To order 
pany decision makers are online many forums. Or, you can leave a __ direct or for more information, 
to discuss the next generation of ee) You'll get answers fast, call 800 848-8199, In Ohio and 
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Introducing Artline? 
The Graphics Illustrator That Manipulates Type Down To The Letter. 


Twist it! Turn it! Anyway you want it. With Artline, you can 
7S. p> produce high-quality text effects and original graphics you 
a Pare never thought possible. All on your PC! 
. Choose a typeface, draw free-hand, trace an image. Then 
eo mMe ® take your graphic design even further. Scale it, rotate it, color 
qwisiy it, pattern it, mirror it, copy it...well, you get the picture. 
You can partner Artline with GEM’ 
Desktop Publisher, Xerox” Ventura Publisher’ and Aldus’ PageMaker’ for 
logos, headlines and illustrations. And it’ll work with almost any printer. 
Artline. The ideal design tool for the most innovative, high-quality text 
and graphics. It’s revolutionary. In every sense of the word. 
For more information, contact your . , 
a jm 6 S 
nearest dealer or call (800) 443-4200 CE M gut 


All artwork shown was created using Artline. 





From [t) DIGITAL RESEARCH" 


GEM, Digital Research and the Digital Research logo are registered trademarks and GEM Artline and GEM Desktop Publisher are trademarks of Digital Research Inc 
Other product names are registered trademarks of their respective owners. Copyright © 1988, Digital Research Inc. Ail rights reserved. 
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COVER STORY e BILL HOWARD 


ark down 1988 as the year of the vapors, the year of the 
missing products. It was as important for all of the 
things that were supposed to happen—and never 
did—as it was for things that happened and products 
that actually shipped. What can you say about a year 


when the upgrades for the 


(1-2-3) and database (dBASE) : 
programs were horribly late? You : 
can say that the timeliness of the + 
market-leading word processor + 
(WordPerfect) looked good in ; 


comparison because its upgrade 


was released only a month or two : 


late. 
You could say that 1988 was a 


market-leading spreadsheet 
classic best-of-times, worst-of- 
times year, except we said that 
about 1987. You could say that 
1988 was supposed to be the Year 
of the LAN, except that that’s 
: been said about every year since 
the mid-1980s and will be ap- 
* plied, no doubt, to both 1989 and 
> 1990. 


THIS IS THE YEAR 
THAT WAS: PUZZLING 
TIMES FILLED WITH 
MYSTERY SOFTWARE, 
MODEL STANDARDS, 
CHOICE HARDWARE, 
CHIP SHORTAGES, 


MICRO CHANNEL 


CHALLENGES, AND 


OS/2’S ASCENT. 
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You could certainly say 1988 was a 
year in which software didn’t outshine 
hardware. 


SPEED THRILLS PC performance 
climbed another notch. The 16-MHz 
Compaq Deskpro 386, the first machine 
based on Intel’s 32-bit 80386 processor, 
had evolved by June 1988 into a 25-MHz 
Deskpro 386/25. A 33-MHz 386 may be in 
the offing for 1989; so will the Intel 80486 
(the chip at least, if not any products based 
on it). The 386 and 486 will exist side by 
side, in part because 486-based PCs (es- 
sentially deskframes) will make 386 PCs 
look dirt cheap. A vanilla 486 might run 
$20,000 with a bit of memory and a suit- 
able hard disk. 

At the same time that it pushed the 386 
to 25 MHz, Compaq introduced the first 
PC based on the Intel 386SX processor. 
The so-called P9 hybrid chip combines an 
AT-style 16-bit extemal data path with the 
internal structure of a full-fledged 386. To 
your hardware, it’s a 286, and you can use 
AT-class memory cards. To your soft- 
ware, it’s a 386, ready to use 386 operating 
systems. To your pocketbook, it’s mostly 
a 286: a machine with a 386SX costs $100 
to $500 more than a comparable 286 PC. 
To chipmakers Harris and AMD, who 
want you to buy fast 80286s (guess who : 
doesn’t have rights to build the 386 and : 
386SX), it’s trouble with a capital T. ; 
AMD conceded that demand for the 286 
chip had collapsed by year’s end. 

PS/2 Micro Channel PCs have received 
a decidedly mixed reception in the market- : 
place. While absolute unit sales continue : 
to climb, IBM’s share dropped to about 30 : 
percent of the PC market in 1988; in 1987 : 
it was 50 percent. To spur sales, IBM : 
hiked dealer sales quotas (dealers prompt- : 
ly offered stronger discounts and stoked : 
the gray market supply lines) and intro- : 
duced a PC trade-in program that went no- ; 
where fast. IBM offered approximately « 
$1,150 in trade for a used AT 339 that : 
might bring twice that amount on the open ° 
market. : 

IBM was hurt most at the top of the ; 
food chain. Compaq sold as many as, or ; 
more, 386-based PCs as IBM did. 

What a difference a year makes I: IBM + 
talked about performance when it rolled : 
out the PS/2 line in April 1987, but in 1988 ¢ 





+ feran MCA co 








THE IMPORTANT TRENDS OF 1989 


rtune-tellers always make sure ¢ facturers will concentrate on selling them 


they’re paid up front, so that should 
tell you something about how certain the 
prognosticating business is. 

Nonetheless, somebody’s got to stick 
his neck out. Expectations must be kept 
high. Risks must be taken. 

So here are the trends you'll see in 
1989: 

@ Laptops will make incredible leaps 
forward. NEC broke through early this 
past fall, and a flood of under-5-pound 
laptops will appear from manufacturers 
that have until now sold only desktop 
PCs. The 2-inch disk will emerge as the 
disk of choice for these super-laptops. 

@ Intel will unveil the Intel 80486, but it 
will have virtually no impact on PCs. 
Manufacturers of super-minicomputers 
and workstations will rush to adopt it 
while PC makers concentrate on 386 and 
386SX PCs. Prices of 386SX-based PCs 
will come down faster than those of most 
other PCs. 

M 286- and 386-based PCs will grow 
smaller as more features are built onto the 
motherboard. Innovation in 8088-based 
PCs will crawl to a halt; instead, manu- 


we heard a lot from IBM about PS/2 reli- 
ability. Reliability is important, but it 
doesn’t have the visceral impact of perfor- 
mance. While Big Blue can make a con- 
vincing laboratory case for the technical 
superiority of the MCA bus, the market- 
place hasn’t observed much of a difference 
between MCA and classic-bus PCs mn- 
ning the same processors at the same 


speeds, when both mun today’s software : 


and peripherals. 

What a difference a year makes II: over 
the past year IBM seemed concerned that 
everyone wanted to clone the Micro Chan- 
nel, this year IBM’s most fervent desire is 


that somebody will. A slew of MCA-com- : 


patible announcements was followed by 
little real product; Tandy was the first to of- 
mpatible. 


IBM swallowed its Micro Channel « 


pride enough to reintroduce an AT in drag: 


the PS/2 Model 30 286, with the AT’s : 


from outlets like K-Mart and Sears. 

m A 32-bit (386-only) version of OS/2 
will debut to disappointing reviews. 
OS/2 Presentation Manager applications 
will trickle onto the market until, around 
summertime, the trickle becomes a 
stream. By the end of 1989, about 5 per- 
cent of all PCs will be running OS/2. 

@ The Unix standard will keep spinning 
in confusion. Every time it seems to set- 
tle down, IBM or AT&T will set it into 
motion again. 

m OS/2 LAN Manager will take the 
ground that OS/2 Extended Edition was 
supposed to grab. 

@ The first EISA PC will be introduced 
in the fall. It will be expensive, attrac- 
tive, and clearly intended to be a server, 
but greedy power users will gobble it up 
as their own PC. 

@ A flood of 1-megabit RAM chips will 
end the RAM shortage of ’88; 64- and 
256-kilobit chips will become harder 
than ever to find. 

m@ And, finally, one sure bet: IBM will 
introduce yet another completely new 
graphics standard. —Gus Venditto 





80286 processor and ‘‘industry-standard’’ 


+ bus, as Compag likes to call it. IBM calls it 


a PS/2 because it has that cute little space- 
saver chassis, 31-inch drives, and built-in 
VGA. Which is it, AT or PS/2? Hint: 
When you go shopping for expansion 
boards for the Model 30 286, ask the clerk 
for AT-type boards. PS/2 boards won’t fit. 


GANG OF NINE Compag was the ring- 
leader in the so-called Gang of Nine (AST, 
Compaq, Epson, Hewlett-Packard, NEC, 
Olivetti, Tandy, Wyse, Zenith) that un- 
veiled plans for an MCA altemative, the 
Extended Industry Standard Architecture 
(EISA) bus. The EISA consortium be- 
lieves it can attain the Micro Channel’s 
performance benefits with a modified clas- 
sic-AT bus. The first products are still 
many months away, and you'll need spe- 


: cial add-in boards to take advantage of the 


EISA spec. PC and AT boards will run in 
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the EISA bus, but they won’t run any fast- : cloud on its horizon, it stems from the ab- : IBM also dusted off other patents dat- 
er just by virtue of being in a smarter ; sence of affordable Mac compatibles. : : ing as far back as the mid-1970s and 
bus—just as you won’t. : Imagine how successful the DOS world : wamed competitors of the consequences 

Other pairings and couplings in 1988 : would be if your only vendor were IBM : : of infringement. Who among competitors 
revolved around Unix, the powerful Rod- > and your only pricing structure were : will fare best if IBM stays tough? Anyone 
ney Dangerfield operating system forengi- ; IBM’s. : who has patents IBM needs to license. 
neers and scientists that wants more re- : IBM soughtto share in the success of its + Then both sides can talk Let’s Make a 
spect from the rest of us, who find Unix : competition by hiking royalty fees for any- $ Deal. 


too cryptic and hostile in its native state. 
AT&T and Sun Microsystems, the Big ; 
Blues of the Unix world, got together to 
announce Open Look, a Unix front end in- : 
tended to make users think of a Macintosh 
or a PC with Presentation Manager. While 
Unix, Version 4, with a friendly interface 
(based on PARC’s X Windows protocol) 
isn’t likely to show up on Tandy 1000s : 


used in the John F. Kennedy JHS comput- i a 


er literacy program, it could elbow its way 
into the DOS/Mac business mainstream 
since more than a few PC programs have 
Unix versions. 

The thought of AT&T and big, brash 
Sun in cahoots so unnerved the rest of the 
industry that it formed an alternative Open 
Software Foundation (OSF) dedicated to 
keeping Unix open and announced an al- 
ternative Unix based on AIX, IBM’s im- 
plementation of Unix. (IBM, DEC, and 
Hewlett-Packard were among the OSF sig- 
natories.) Cynics were quick to point out a 
side benefit for unlikely bedfellows IBM 
and DEC: if OSF created uncertainty about 
the likelihood of a single Unix standard, 
the resulting confusion would keep exist- 
ing IBM and DEC mini and mainframe 
customers in the embrace of proprietary 
IBM and DEC operating systems. 


THE LEGALFRONT If youbuilt a win- 
dowing interface in 1988, you were likely 
to hear the words ‘‘See you in court.’’ Ap- 
ple sued Microsoft and Hewlett-Packard, 
alleging that the look and feel of the Mac- 
intosh environment was ripped off by the 
Windows and New Wave (HP’s Windows 
offshoot) environments. Apple, of course, 
owes much of the Mac’s look and feel to 
work originated at Xerox, not Apple. 

(Open Look has its roots in Xerox re- : 
search, too.) Could it be that Apple grows + : 


+ one building classic-bus or Micro-Channel : 
: PC compatibles to as much as 5 percent of : 






witha? 






MICROSOFT ORCHES- 
TRATED A HUGE PR CAM- 
PAIGN FOR ITS 0S/2 LAN 
MANAGER OPERATING SYS- 
TEM. FEW ROYAL BIRTHS : 
HAVE RECEIVED SUCH: 
HERALDRY. 


sales. Not coincidentally, many com} 

ble- gO peo aia so! 
they have the choice of operating without : 
profit (unlikely) or hiking prices to cover + 
the royalties. That’s part of the reason why : 
you're seeing so few PS/2 compatibles: : 
they cost more to build, even before you - 
figure in royalties. Dell Computer chair- : 


CONNECTIVITY = Inconnectivity, 1988 
was the year for consolidating positions 
> and making alliances. Translation: here as 


De elsewhere, there were more plans than 
+ products. Microsoft orchestrated a huge 
:-PR campaign for its OS/2 LAN Manager 


operating system. Few royal births have 
received such heraldry, especially since 
you can’t even buy something called LAN 
Manager. Instead, you buy a LAN Manag- 
er-based product modified by a third party, 
such as 3Com’s 3+Open. 

Novell consolidated its position by 
stripping away excess baggage (some 
hardware), tuning up NetWare, and port- 
ing it to other environments. Apple’s large 
investment in networking paid off with an 
open networking protocol and a very im- 
portant alliance with DEC. 

IBM consolidated and improved its po- 
sition on its Token-Ring Network by dan- 
gling the bait of improved mainframe con- 
nections in front of prospective buyers. 
IBM showed that the Systems Application 
Architecture (SAA) is a bedrock-level 
foundation for integrating future applica- 
tions across computer systems. On PCs 
: you'll see SAA as Presentation Manager. 

Moving the same old networking soft- 
ware to a 386 file server helped perfor- 
mance, but the real payoff will come from 
the emergence of the true 386 protected- 
mode operating systems just around the 
comer. The power of the 386 chip is also 
+ responsible for the growing importance of 
multiuser/multitasking operating systems. 
In tum, multiuser/multitasking DOS-com- 
patible operating systems are responsible 
for the increased importance of low-cost 
terminals that emulate the graphics and 
keyboard of the PC. 


nervous as PCs with graphical user inter- ; man Michael Dell estimated that PS/2 ; : YEAR OF THE STANDARD If PC us- 


faces approach the Mac’s ease of use? Ap- : 
ple shouldn’t be, yet: PCs with windowing : 
environments ate easier—not easy—to : 
use than PCs with DOS. If Apple has a : 


compatibles might command 20-percent : : 
price premiums. Users, of course, won't ¢ 
see anything like 20 percent performance : 
premiums. 


ers want to work together seamlessly, they 
need standards that allow them to share in- 
formation better. For instance, SQL data- 
base-query engines hold out the future 
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promise that any software on any comput- ; 
er that talks SQL can get information from : 
any other computer equipped with SQL. : 
Individual software programs have 3 
evolved common file formats for the PC ° 
and the Mac, allowing you to build an of- + 
fice network with Macs as part of the : 
mainstream rather than as standalone sops ° 
to those individualists over in the graphics ; : 
department. Microsoft Word, Excel, + 
PageMaker, dBASE, and WordPerfect, ° 2 
among others, have standardized file for- ° 
mats in both versions. Most spreadsheets + : 
now accept on-the-fly file translation from : 
Lotus 1-2-3 worksheets; more than a few > : 
databases do the same with dBASE I and : 
aBASE III files; and just about every : : 
CADD program translates AutoCAD’s } 
-DXF files. Within the Microsoft Windows + 
environment, DDE (dynamic data ex- + 
change) is evolving as a sophisticated way : 
to move data among programs. Microsoft > 
has a whiz-bang demo in which a commu- + 
nications program captures incoming : 
stock price data, pumps it into Excel, then ° 
hands it off to. a charting program. 


The Best Products of 1988 


Curtis Manufacturing Company inc, 


THE DICAS OPTION Inte! outlined a: 
communications standard that might let 
you distribute a document from your PC to + : 
anyone whois on your LAN or Office-wide * 
e-mail system, who can be reached by a ° 
modem, or who has a fax machine. When : 
you're ready to send a document (a memo, * 
a spreadsheet, a database report), you ° 
choose the DCA/Intel Communications : 
Application Specification (DICAS) option : 
instead of a paper printer and choose a dis- ; 
tribution list of anywhere from one to hun- * 
dreds of people. Right now the spec is lim- : 
ited to 9,600-bit-per-second fax output on 
Intel’s $995 Connection CoProcessor, ° 
with a 2,400-bps modem option. If DI- : 
CAS takes off, users won’t have to worry : 
about an alphabet soup of communications ; 
protocols or any other altemative delivery : 
The biggest common standard that us- ; 
ers can see and use is Presentation Manag- ° 
er (PM), the graphical version of OS/2. > : 
PM is both an operating system and a stan- * 
dard because of a consistent user interface ° 
and common command structures for pro- : 
grams that run under PM. With most PM : 
programs, for instance, the File menu will : 
always be in the upper-left comer of the : 
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menu bar and will always contain the File ; 
Open, File Save, and File Print menus. : 
The first PM applications will likely be 
ports of Microsoft Windows products, aid- : 
ed and abetted by Mirrors, a Micrografx : 
product that allows quick translations from + 
Windows to PM with little or no repro- 


graphics standard. It costs no more than : 
EGA, offers higher resolution (640 by 480 
vs. 640 by 350), and includes a fallback to * 
EGA for programs that don’t yet support 
VGA. IBM and Compaq no longer even 
bother to sell EGA boards. Support is still 
building for the next step up, IBM’s 8514 
video standard that has | ,024 by 768 reso- 
lution and falls back to VGA. One prob- 
lem with the 8514: the IBM spec calls for 
interlaced displays (the adapter displays 
the odd-numbered lines, then goes back 
and fills in the even-numbered lines), 
while some 8514-alikes are being devel- 
oped as noninterlaced adapters that pro- 
vide more stable (less flicker) displays. 
The cost is reduced compatibility. 

One standard in flux remains floppy 
disk drives. Unless you’re in a PS/2-only 
environment, 5%-inch floppies still hold 
sway. Your best bet: order new machines 
with both 5'4- and 32-inch high-density 
(1.2 and 1.44MB, respectively) drives. 


gramming. 
On new PCs, VGA has evolved as the + 


eaneccccscercce 


IMPROVED HARDWARE Hewlett- : 
Packard followed its triumphant LaserJet : 
Series II with the IID, a dual-bin, duplex : 
(both sides) printing version that also al- : 
lows you to rotate any font 90 degrees for : 
landscape printing. Apple’s new crop of : 
LaserWriters (LaserWriter IINT, IINTX) : 
have the second-generation Canon LBP- : 
SX engine of the LaserJet Series II and im- : 
proved PostScript routines that markedly : 
reduce the time to output complex graphics : 
pages. Qume’ s CrystalPrint WP reduced : 
the street price of text-only, no-graphics : 
page printers to under $1,000. 

Microsoft increased its stranglehold on : 
_the alternative input market with the ergo- : : 
nomic redesign of its mouse. Logitech, the * : 
Avis to Microsoft’s Hertz, and others : 
scrambled to establish more-comfortable ; : 
designs. ; 

Plus Development Corp., master of the : 
HardCards, unveiled a pricey removable- : 
hard-disk system, the Plus Passport, with ° 











$595 (20MB) and $795 (40MB) ; 
disks—expensive for casual users, price- : 


* less when data security is paramount. Tan- * price of quality film recorders (slide mak- 


don fared well with a similar system, the ; 


Fax boards remained an immature mar- + 
ket. Compared with nearly idiot-proof fax ; 
machines, fax boards and software have a 
ways to go. The DICAS spec may give fax 


boards the boost they need to take off in : 
1989. Just remember: if you’re holding a ; 
paper document in your hand now, it’s al- ; 
ways easier to fax it. 





OS/2 WASN’T HELPED ANY : 
BY THE ROLLER-COASTER : 


PRICES OF MEMORY CHIPS. : 


Tandy surprised the industry with the - 


announcement of a THOR erasable optical 
drive that will have variants for data and 
for audio recording. Even if the techno- 
logical pieces fall together for Tandy, 
THOR may still be 2 years off. 
Meanwhile, potential users of PC- 


based read-only CD-ROM drives remain - 
perplexed by the question, why do CD : 
drives for PCs cost $500 more than CD ; 
drives for your stereo? Until drive prices : 


: subside, CD-ROM’s biggest market is 
: huge financial and business databases that 
change on a monthly basis, and in which 
the cost of the CD reader fades in compari- 
son to the cost and value of the data. 

The most broadband CD-ROM appli- 
cation to date, Microsoft Bookshelf, begs 
the question: will users plunk down $295 
for a half-dozen interesting but not excep- 
tional reference volumes? Bookshelf's 







































: modest sales may furnish the answer. 
Industry leader Matrix knocked the 


ers) down below $9,000 with its ProColor. 
: Even medium-sized businesses may now 
: find it’s cheaper to create slides in-house. 
: Another company, Mirus, showed a simi- 
: larly priced device based on radically dif- 
* ferent technology. 
NEC was the first to unveil a full-func- 
: tion DOS laptop weighing less than 5 
: pounds, and other companies have plans to 
: follow suit late in 1988 or early in 1989. 
: Compaq finally brought out a laptop with 
advanced power-management features to 
+ squeeze extra life out of the batteries. A 
: hard disk announced by PrairieTek (due to 
: Ship in the spring) will help laptops com- 
: bine power and portability: the 22-inch 
: drive will weigh only 9 ounces and store 
> 20MB. 
$  IBM’s sales of the PC Convertible were 
? so bad that IBM reps, who normally are 
: disinclined to tell or take a joke in public, 
: actually laughed (well, chuckled politely) 
* when the question of Convertible sales 
; came up ata press conference. 


: WORKGROUPS AND PIMs Work- 
* group computing and personal information 
: managers (PIMs) kept the software side of 
: 1988 from sliding into total catatonia. 
: Workgroup computing is a fancy way of 
* saying, ‘‘We notice people in offices do 
: their work together, and now that you’re 
+ up on a network, here’s some software that 
* lets you split up the work, comment on the 
: work, and set up meetings that don’t con- 
: flict with anyone else’s meetings.’’ Bro- 
: derbund Software’s For Comment and Ac- 
: tion Technologies’ The Coordinator are 
: prime examples of workgroup-comment 
and structured-group mail/calendaring 
: programs that function best across a net- 
: work, although the rigid dogma underly- 
: ing The Coordinator costs it potential 
: sales. Lotus’s Notes, a workgroup ‘‘con- 
: ferencing’’ program that’s still in develop- 
: ment, may be a harbinger of the future. It 
: requires Presentation Manager and is to 
ship in 1989. 

: Personal information managers store 
+ and categorize information that needs 
+ more structure than word processor note 
: files can accommodate, and more variety 
; than a database allows. They can have ele- 
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Give this to 
and you 
hear from 


Upgrading mass storage 
used to mean one interruption 
after the other. 

Your users were very easily 
confused. 

And you weren't always free 
to answer questions like, “How 
do I set up a subdirectory?” 
Or, “How do I upgrade the 


mind. It's completely 
different from other hard 
disks. For example, you won't 
have to personally install 

the Hardcard. Most of your 
users can do it in minutes. 
There's no system recon- 
figuration. No connector 
cables or adapter cards. And 


DOS on my hard disk?” there’s plenty of simple 
But, all that's changed.With documentation ready to help 
Plus Hardcard™ 40 you can those who don't know their 
upgrade your users to40MB ___ keyboards from their 
easily and never have toworry clipboards. 
about it again. ; There's even a 
Because Plus  PlusTechnical__} toll-free technical 
Hardcard has support Line — | support number 
Pen Spel cary 1-800-826-8022 } for Ee and 
esigned wi user information. 
the rid user in = th 


Phus and Hardcard are trademarks and the Phus logo isa registered trademark of Plus Development Corp, 3 wholly owned subsidiary of Quantum Corp. 


' Soifany of your 


{BM/international 





your users 
Will never 
them again. 


people have immediate 
questions, you won't have 






Hardcard 40 


to be the one with all the 
immediate answers. 

More importantly, Plus 
Hardcard is the most reliable 
(40,000 hours MTBF) fixed 
disk available. It also 
happens to be extremely 
fast (access time 35ms) and 
durable (100 Gs). And it's 


Machmes Corporation, COMPAQ/Compaq Computer Corporation, Wyse/Wyse Technology ¢ 1968 Plus Development Corp. 


compatible with some 
of the biggest names in the 


fl 
Fie. wlio) 
hue? % greseess 
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MAT ARA AAR ARERR RAGE 


oT 


— —= 


business.IBM:COMPAQ: Wyse: 
And more. So if upgrade 
interruptions have kept you 
from getting to bigger issues, 
call us for complete compati- 
bility and other technical 
information Z 
atl800. Phys He 


$58 
826-8022. 


® 
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ments of text retrieval, outlining, hyper- 
media/hypertext, and tracking/time man- 
agement. Lotus coined the term when it 
announced Agenda at Fall Comdex 1987, 
and the rest of the industry stumbled over 
itself to proclaim its products to be just as 
capable as Agenda, easier to use, and 
cheaper. In truth, many of the products are 
more different than alike. Other PIMs of : 
note include Symantec’s GrandView, Per- 
soft’s IZE, Polaris’s PackRat, and Valor’s ° 
Info-XL. PIMs have yet to prove they’re a 
major category; sales so far have been dis- 
appointing for even the most heavily pro- 
moted products. 

If you judge a PIM by how well it ac- 
complishes what it sets out to do, Grand- 
View is the best and most usable at its cho- 
sen task: outlining. Agenda may be the 
most powerful and visionary, but it stum- 
bles on ease of use. Ironically, Agenda cre- 
ator Mitch Kapor has long been a harsh 
critic of overly complex and tricky hard- 
ware and software. 

One of the best examples of power 
without excessive complexity was Syman- 
tec’s Q&A, a database that added lookup 
tables in Release 3.0. Users who think they 
need a relational database often find 
they’re satisfied if they can link one file to 
another by a common element, for in- 
stance, an employee payroll linked to a 
personnel history by the employee’s ID 
number. Q&A includes a word processor 
module that’s better than all but a handful 
of the 50-plus standalone word processors. 
Keep an eye on Symantec; chairman Gor- 
don Eubanks possesses one of the ablest 
minds in the industry. 

Upgrades of Aldus’s PageMaker and 
Xerox’s Ventura Publisher moved those : 
products one notch closer to perfection. 
PageMaker remains the tool for complex « 
page designs; Ventura, for lengthy docu- 
ments. But they’ve grown more alike as 
they’ve grown more capable. These two 
need to move upmarket because graphical 
word processors have begun to blur the 
line between word processing and the first 


example that shipped in 1988, and you can 


Manager won't be far behind. 





And what of OS/2? The character- 
based version of OS/2 (1.0) reached its 
first birthday late in 1988 with only a hand- 
ful of applications up and running. (IBM 
had been quoted as saying it expected a 
* thousand OS/2 apps by year’s end.) Most 
: developers are saving their energy for 
: OS/2 1.1, the Presentation Manager. 
: IBM’s version of Presentation Manager : 
* was to ship by the end of 1988, with other * 
> vendors chiming in throughout 1989. Un- 
* like 
DOS works on most any maker’s PC, 
OS/2 is machine specific. If you have a 


WHAT COULD BE WORSE : 
THAN BUGS? VIRUSES. 


Tandy, you buy Tandy OS/2. 

You may even see an 80386-specific 
version of OS/2 by the end of 1989 or in 
1990. When OS/2-386 ships, vendors who 
haven’t moved ahead on Presentation - 
s Manager apps may take a reading of the 
: OS/2 market to see how many 286s are : 
> OS/2-capable compared with 386s. If the « 

* answer comes up 386, some may opt to 
: : bypass character-based OS/2 and the first : 
: round of Presentation Manager (the one 
* that runs on both 286s and 386s) for the in- 
dustrial-strength OS/2-386. 

When does OS/2 overtake DOS? By 


eee o ee eessee eed seeSeereseH OSES essed OessHEEEOHETOH OOO LEEeeeseere 


rungs of DTP. WordPerfect 5.0 is the best + Microsoft’s own estimate, OS/2 won’t ; they’re roughly similar to the great prod- 


: have half the market until 1991. OS/2 : 


expect to see several Windows-based : wasn’t helped any by the roller-coaster : These 33 products, plus the 11 product 
WYSIWYG word processors by mid- : prices of memory chips. Chip prices : winners of the Awards for Technical Ex- 
1989, including a Windows version of = jumped sixfold from 1987 to 1988, from : cellence, represent the collective judgment 
Microsoft Word. Ports to Presentation : about $2 to a high of $12 for a common : of PC Magazine’s senior staff: the best of 


? 256-kilobit chip (you need 9 to add 256K 


DOS, where anybody’s version of © 





: of memory, 36 chips for 1 MB), and prices 
: fora 2MB memory board rose from about 
= $900 to $2,000. OS/2 wants 4 to SMB to 
: be useful, so DOS looked to be a safer and 
: safer short-term bet. 

IBM upgraded DOS to Version 4.0, 
* adding a file manager, icons, and mouse 
: support (hello, Mac), support for drives 
over 32MB, and a bunch of bugs in the ini- 
: tial 4.0 release. 

What could be worse than bugs? Virus- 
es. Fears about viruses and Trojan horses 
: made vaccination programs popular. 
: Mass-circulation publications made virus- 
‘ esahot topic; a Time magazine cover story 
: managed simultaneously to draw parallels 
: between AIDS and computer viruses and 
$ to cluck at anyone who'd think of the two 


? BEST PRODUCTS What were the 
: year’s best products? For the definitive 
© statement, PC Magazine editors culled the 
+ Editor’s Choice selections of the past year 
? and looked at a handful of promising new 
products that hadn’t | completed formal re- 
* view cycles. Ina series of face-to-face edi- 
$ torial conferences and in MCI Mail group 
? discussions that continued late into the 
: night and on weekends, the magazine's se- 
: nior staff and contributing editors argued 
; the merits of more than 100 products. 
: Some products were brought back into PC 
* Labs for second and third looks. 
The summaries on the following pages 
were written by the editors who have had 
+ the most hands-on experience with the 


: products. 


If you’ve read previous PC Magazine 
best-of-year roundups, you’! notice fewer 
products this year. The industry hasn’t got- 

: ten worse; we’ve gotten tougher. This year 
: we focused on the best products that were 
* new or substantially improved in 1988. 
: Microsoft Excel, General Information’s 
: Hot Line, the Kurzweil Discover 7320, 
and Traveling Software’s Lap-Link are all 
superior products and among the best of 
: 1987, but even with new version numbers, 


+ ucts they were a year ago. 


: 1988.—Bill Howard 
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Make expert business forecasts in minutes — 


with Lotus°and TrendSetter Expert. 


















Series Type: Monthly Cate Forecest § Foctor 

Firet Actual i] Nov 1080 189 188 153 1,93 

Confivence Bec 1988 221 2250217 1.49 

Business forecasts drive Level: 99.08 Jon 1989 145 148139 0.95 
Intervol. 3 Feb 1989 124 130 119 oe 

business decisions. Better freon: 128 or 1900 ws e817 0.94 
Std Deviation. 28 Apr 1989 rs) 149 138 0 $2 

forecasis mean better Minimo: a1 moy 1989 187 1ee 180 1.01 
Wax Lee: 203 Jun 1988 107 195 140 0.98 

decisions. Trend Line Slopes Jul 1989 148 158 138 085 
Entire Range = 1.28 sug 1989 135 14 1237 068 

. A Leet Holt. 0 98 Sep 1999 193 174 157 1.08 

How many units will be sold? Seasonality Oct 1989 176 185188 4.18 


How many parts to order? How acl ue 
many assemblies to manufacture? 

How high will expenses be? How many 

Students will register? How many rooms 

will be rented? How much cash will be 


needed? How do you know? 


You can hire a forecasting expert. A statis- 
tician who may use Auto-correlation, Brown's 
Double Exponential Smoothing, and Linear 
Regression Analysis. And then apply exper- 
ience and judgment to arrive at your forecast. 


In a day, or maybe a week. For $100 an hour. ie Seay ies Is ate 
FY 1989 orecant 
Or you can buy a forecasting expert. The jy alee Rocecasy 


TrendSetter Expert. It does the same thing. Nov 1985 Now 1986 Nov 1987 Nov 1968 Nov 1989 
In minutes. For $149. Period. 





Monthly Sales $ (000s) 








Make expert business forecasts. Verify forecasts Satisfaction guaranteed, or your money backi* 
made by others. In four easy steps. Don't misunderstand. No forecasting method is perfect. 
But TrendSetter Expert will help you make better forecasts 


Start with history data, such as monthly sales for the than you do today. Guaranteed. Or your money back.* 


fast two years, on a Lotus 1-2-3© or Symphony® worksheet. 


Then Invoke the TrendSetter Add-in, and: So don't waitl Make an expert business decision right 
: now. So you can make expert business forecasts in the 
O Show TrendSetter where your data Is, future. Buy TrendSetter Expert. 
© Tell It how far In the future to forecast, Only $1 49! 
© Show it where to put the results, and 
Q"Go" To order, or for more information and the 
. name of the dealer nearest you, call: 
TrendSetter puts results directly on your worksheet, 
showing upper and lower bounds for the forecast plus other 800-325-9035 
measures of statistical accuracy. The manual explains what in Mass., call 508-366-1122. 
they mean. You can easily modify forecasts with Lotus to 
reflect your own judgment. TrendSetter even writes Lotus “tl basal : eee oan seaon. return fee ‘ refund {if 
UTC ly nce oran le 
macros so you can graph yous forecasts atthe pressota key. vraleselir Expert works as an Add-in with 1-2-3 Releases 2 and 2.01, 
That's it! With Add-in convenience. and with Symphony Releases 1.1 and 2.0 on IBM® PCs and compatibles 
with PC-DOS 2.1 or later and a hard disk. 5.25" and 3.5" diskettes. 
TrendSetter Expert makes consistently eee 
better forecasts. Here's how. Another timesaving tool from the authors of 
TrendSetter Expert uses time-series extrapolation R&R Relational Report Writer® for dBASE® and R&R 






Worksheet Report Writer™ for Lotus. 


techniques to forecast future values based on the past. 
Proprietary expert-systems logic examines the history 
data and combines several sophisticated statistical ; 
analysis techniques to produce the forecast. TrendSetter 4 
Expert even allows for seasonality to accommodate, for. 
example, yearly holiday sales peaks. : 
Just how good are TrendSetter Expert forecasts? P 
Superlative! In a widely respected forecasting compe- —_—- 
tition, 24 different forecasting methods were pitted 
against 111 sets of diverse real-world data. Using the 
same data, TrendSetter produces more accurate fore- 
casts for 88% of the test cases, and better than the 
average for the rest! (Details available on request.) 



























Trademarks TrendSetter, TrendSetter Expert. R&R Reistional Repon W 
Lotus Development Corporation, dBASE by Ashton-Tste IBM by in 
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| $s the 8088-based PC a goner? How's the Micro Channel 
faring? Have laser printers caught on in a big way yet? 
For a rundown on the state of the PC, PC MagNet polled 


be using in 1989. Responses from 800 MagNet users 
yielded a snapshot of where we stand as the PC industry 
enters its eighth year. 


1. What kind of processor is in your office 


AT-class end better mechines domi- 
nate the office. Only one user in four 
still plods along on en 8088- or 
. 8086-based PC. Already a sixth 
of the survey's users have 386- 
based PCs with more on the 
way: Microsoft predicts that 
sales ot 386 chips will equal 
those ol 286 chips by year 
end. What are the PCs used 
for? The top applications, 
according to at least three- 
quarters of those surveyed: word 
processing, spreadshests, and 
database management. Also populer: 
graphics, desktop publishing, and ac- 
counting. 


2. What brand of computer is it? 











1BM(PC,XT, IBMMicro Five vendors sell hall the PCs: IBM, 


AT; PS/2 Models Chennel Compag, Zenith, Dell, and AST. IBM's 
25, 30) PS2e showing here dovetails with other 
20% surveys thet give Big Blue just under 
















a third of the market, down from @ 50 
percent share 2 years ago. Don't 
cry too hard lor IBM's plight: 
IBM's unit sales continue to in- 
crease; it just hes a smaller 
piece of a bigger pie. (Apple, 
not represented in the survey 
because PC MagNet targets. 
the MS-DOS merket, has 
about é fifth of the overall 
market.) 
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users in October on what they're using and what they plan to 


3. What kind of processor is in your 
computer at home? 


Buying patterns for the PCs-at-home 
market lag those of the office by a 
year or so. Our survey reports that 
Tandy and Leading Edge are es- 
pecially populer as after-hours 
PCs; they're Numbers 3 and 4 
behind IBM and Compaq. 


. Does your company pian to switch to Micro 
Channel PS/2s within the next 12 months? 























Bad news for Big Blue: three out of 
tour users have plans that don’t in- 
clude the Micro Channel. Maybe if 
IBM showed us some applications 
that only the Micro Channel 
could teke advantage of, or 
that ran laster and better on a 
PS/2... 















Yes, some 
10% 


Possibly 
T% 
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5. What floppy disk format predominates 


8. Does your company plan to switch to OS/2 and 
ii in your company? 


OS/2 applications within the next 12 months? 


Mostly Unless you're on a network and can Already using Yes 
3¥inch send data over the wires, the mixture os/2 

of high- and low-density floppies in 1% 

two sizes can drive you crazy when 
exchanging files. Generally, 5¥%-inch 

disks still predominate in the ; 

office even though everyone Pate 
agrees that 3’2-inch disks are \j Ce 


Oh Ess Who? Microsoft predicts 1992 
wili be the year when OS/2 becomes 
as popular as DOS. Four-fifths of 
MagNet respondents predict that 
OS/2 is a product for 1990—or 
beyond. OS/2 acceptance so 
far has been hampered by the 
scarcity of OS/2 software and 


superior in most every 
way—except affordability. 
Shortages have pushed prices 


high memory prices (OS/2 
would like to see 4MB to 
5MB). 



























5 1/4-Inch ; up while prices of 5%-inch disks 
37% 1 remain relatively stable. 





6. Are you on a network? 9. Which of the following types of equipment do 


you use with your computer at the office? 


is the year of the LAN finaliy here? 
By year end, MagNet users say, 
more than half the PCs in their 
office will be on LANs. Give 
credit to the steadily falling 
price of putting users on 
LANs. While the cost of the 


Hard disks are nearly universal now, and three-fourths of users have 
found use for more than the 640K that DOS was designed for. Half of 
all users have mice on their PCs, in recognition of the PC's increas- 
ingly graphicai nature. Note that only a handful of users still have 
monochrome-only systems. While dot matrix printers are near-ubiqui- 
tous on individual desktops, half the users have access to a laser 
printer (more than one answer per category was possible). And if the 
Micro Channei architecture and 32-inch floppy disk drives haven't yet 
caught on in a big way, a quarter of ail users have adopted one facet of 
the PS/2 specification set: higher-resolution VGA displays. 





No, uniikeiy 
46% 


IBM Token-Ring Network and 
a few other networks can stil 
take your breath away, many 
a LAN today adds less than 
$500 to the cost of a PC. 


Yes, less than 
No, but will be In 1 year 


next 12 months 
24% ie 


— 
— a 
memory 

a i. 

Monochrome monitor [ah 
Hercules monochrome 

monitor (al 

CGA monitor ——- 

ae 


VGA monitor 





7.1s your PC connected to your office mainframe 
or minicomputer? 















Not applicable: the office 
has no large computers 
26 


In corporations, much of the data stiii 
remains on mainframes, and in of- 
fices where that's the case, the ma- 
jority of users have access to the big 
iron. MiS managers hate the 
thought, but for many PC users, 
the mainframe Is simply 
another useful peripheral. 






















Laser printer 





SSSR 8 8 3 


Dot matrix printer 
Daisy wheei printer 
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COMPUTERS 


IBM CORP. 
IBM PS/2 Model 
70-A21 


The Micro Channel architec- 


82385 cache controllerchip to ° 
make it work with a 64K stat- : 


ic RAM cache. All this com- 
ponentry was then shrunk to 
fit inside the 221-square-inch 
cabinet originally designed 
for the sluggish Model 50. 
The result is a desktop power- 
house so small and effective 
it’s almost irresistible. 


yes, the Model 70-A21 does 
have a couple of flaws. The 

25-millisecond 160MB hard 
disk is not the fastest around, 


- less concerned about these re- 
¢ strictions when I noticed No- 


ture (MCA) bus design of cer- : 


tain members of IBM’s PS/2 
family has not been every- 
body’s cup of tea. But even 
an avid coffee drinker has to 
tip his hat tothe 25-MHz 
80386-based PS/2 Model 70- 
A21 that IBM introduced last 
spring. 

PS/2s have not been 
known for their outstanding 
performance, but the Model 
70-A21 is different. IBM’s 
normally conservative engi- 
neers rolled up their sleeves 
and modified Intel’s standard 


a file server at the most recent 
NetWorld show in Dallas. 
But this limited expansion ca- 


pability might crimp a power 


> user’s Style. 


The only other flaw I can 
think of is the A21’s $11,995 


: price tag. That’s enough 
: bread to buy anew family car. 


Or a Rolex, or maybe even all 


: the tea in China. But I think 


A21.—John Dickinson 


est IBM dealer; (800) IBM-2468. 


. List Price: With 2MB RAM, 


$ Memory Module (85 ns.), $695, 

° 2MB Memory Module (85 ns.), 

* $1,395; 2MB Memory Module (80 

2 ns.), $1,495; 8512 VGA monitor (no 
¢ card needed; basic configuration sup- 
° ports VGA), $623; 80387 coproces- 
< sor, $2,395; 1SOMB backup tape 


drive, $2,095. Reviewed: November 


* CIRCLE 687 ON READER SERVICE CARD 
Almost irresistible? Well, : 


#386 MEMORY 
and it has only three MCA ex- : MANAGEMENT 


pansion slots. I became a little : QUALITAS INC. 


: 386-to-the-Max 
: vell using a Model 70-A21 as 

; nice new 386 accelerator 

: board in your PC. But your 

* data still wobbles through the 
: old, slow RAM on your PC’s 
: motherboard. Or you bought 


* meg of RAM on the mother- 

: board, but you’re irritated 

> that you still can’t use more 

: than 640K of it with DOS. Or 
: your favorite TSR utilities are 
you’d be better off buying the ° 
: base 640K RAM that you’re 
* running out of space for your 
FACT FILE: IBM PS/2 Model 70... “PPlication programs. 


A21; IBM Corp., Contact your near- < a 
: ws , : rescue. By exploiting the 


: clever memory-management 
: tricks in the Intel 80386 mi- 

* croprocessor, 386-to-the- 

: Maxsolves all those problems 
: and more. It also adds soft- 

> ware emulation of the LIM 

: EMS 4.0 standard, within the 
: limits of any software-only 

: scheme for supporting EMS 

: 4.0. 386-to-the-Max can free 
: up otherwise-unused memory : 
; above 640K, giving you up to ° 
: 704K of RAM for DOS appli- : 
* cations. It can stick a handful 
> of reasonably well-behaved 

- TSRs up into that newfound 
memory. It can map your sys- : 


1.44MB 3¥-inch floppy disk drive, 
120MB hard disk, $11,295; IMB 


15, 1988, page 110. 


You’re sitting there with a 


CCPC CEEEHEEOESHSS EEE SHEE CEEEESH PGES EELeeOaEOES ESO LESE 


a shiny new 386 PC, witha 


taking up so much of your 


It’s 386-to-the-Max to the 


tem’s ROM calls into faster 


: RAM, and move the typically : 
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faster RAM found on most 
accelerator cards into the first 
640K of memory, substantial- 
ly speeding up program exe- 
cution. 

And it can do all this on 
virtually any PC that has an 
80386 microprocessor and at 
least 256K (but preferably 
1MB or more) of extended 
memory, while taking just 4K 
of base RAM. 

For owners of 386 PCs, 
386-to-the-Max is surely the 
Utility of the Year. 

—Jim Seymour 





FACT FILE: 386-to-the-Max, Ver- 
sion 4.0; Qualitas Inc. , 8314 Tho- 
reau Dr., Bethesda, MD 20817, 
(301) 469-8848. List Price: $74.95, 
no-cost upgrade to Version 4.0. Re- 
quires: 1MB RAM, hard disk, 
80386-based computer, DOS 3.0 or 
later. Not copy protected. Reviewed: 
January 12, 1988, page 43 (Version 
1.94). 
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GoReA-P-H-E C-S 
MICROGRAFX INC. 


Graph Plus 


: One of the most shining ap- 
: plications running under Win- 


dows today is Micrografx’s 
Graph Plus. The folks at Mi- 
crografx have been ‘‘doing 


: Windows’ since day one, and 
: Graph Plus’s performance 
> reflects their keen technical 


edge. 
Graph Plus is an all-in- 
one business presentation 





powerhouse, equally sure- 
footed in both the drawing 
and chart/graphing realms. It 
also lays a strong foundation 
for a total Windows-based 
graphics solution. Use Win- 
dows’ clipboard to combine 
your Graph Plus charts with 
the technical drawing capa- 
bilities of Micrografx’s De- 
signer and the well-executed 
selection of symbols in Mi- 


crografx’s Clip Art, and 


you’ ve got a robust, albeit 
memory-intensive, profes- 
sional graphics environment. 
Besides including a good 
selection of preformatted 
charts and chart enhance- 
ments, Micrografx gives you 
some unmatched power 
tools. Precision drawing pri- 
mitives include curves, pa- 
rabolas, polylines, and ellip- 
ses. These shapes can be 
smoothed and unsmoothed, 
curves can be fitted, and you 


* control over rotations, mir- 

: roring, and flipping, in incre- 
: ments of I degree. 

: Linear, exponential, and 

: logarithmic regressions are 

> built into the chart options. 


: Those who think big can cre- : 


; ate giant graphics, as large as 
: 12 8%- by 11-inch pages, 
: and then display the compo- 


: nent pages together, in groups 


: or individually. 


Workaday graphics stum- : 


: bling blocks, such as captur- 
: ing your company’s true logo 


: through the Windows clip- 
: board, making this a good 
: choice for both desktop pub- 
: lishing and graphics presenta- 
: tion environments. 
Excel aficionados will de- 
: light as Graph Plus takes full 
: advantage of DDE, allowing 
> you to create a live data link 
: from spreadsheet to graph. 
Graph Plus is the closest 
; thing toa Mac environment 


> onthe PC. And when the sub- : 


: ject is graphics, that’s a real 
: compliment! 
: Robin Raskin 


: the head of its class. In 1988 
: askSam also became a recog- 
nized leader in a new software 
category: Personal Informa- 
tion Managers (PIMs). 
askSam lets you enter or 
import free-form informa- 
tion, which you access with 
simple or Boolean search re- 
quests. If it did nothing more, 
it would be great because ask- 
Sam searches within and 
across files very quickly. But 
askSam is also a legitimate 
application development tool, 
suitable for automating sin- 
gle-user or department-stan- 
dard data systems. The result 
is atwo-level product, ap- 
proachable for novices and 
casual users who just want to 
look something up, and also 
: offering powerful potential 
: for applications designers. 
askSam is incredibly flexi- 
ble. You can operate the pro- 


> FACT FILE: Graph Plus; Micro- 


grafx Inc., 1820 N. Greenville Ave., 
* Richardson, TX 75081; (800) 272- 
© 3729, (214) 234-1769, in Tex. List 


> Price: $395. Requires: 512K RAM ; 
: (640K recommended), graphics card < 


supported by Microsoft Windows 
: (EGA or VGA required for color), 


s Windows 2.0, two floppy disk drives ; 
° (hard disk recommended), DOS2.0 : 


: or later. Not copy protected. Re- 
* viewed: September 27, 1988, 
> page 136. 


> lem for Graph Plus. Four dif- : 


: ferent color-mixing models 
: can be used, and since it’s 
> easy to customize colors and 


: palettes, the choices are virtu- : 


: ally limitless. 
: Graph Plus is vector- 


* success in producing large, 
: smooth-looking output and 
: provides a speedy on-screen 


can render 3-D effects for any * edit. Graph Plus also sup- 


surface, even specifying the 
depth. You have superfine 


: ports the import of bit- 
: mapped images and fonts 


PERSONAL 
INFORMATION 
MANAGERS 


: based, which accounts for its : ASKSAM SYSTEMS 


: askSam 


: You don’t get ahead by stand- ; 


: ing still. askKSAM, a top text- 
: based information manager 
: since 1985, has continually 
: added features to remain at 
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: gram by using menus or by 
: command; files can be set up 
: for free-form data entry, 
* structured fields, or both. The 
: dual-mode help system, us- 
; ing both context-sensitive 
: help screens and a menu-driv- 
: enhelp system, is adocument 
: file you can tailor for your 
: purposes. A full-screen text 
: editor and a report generator 
give you greater control of 
: both video display and hard- 
: copy output. 

You can create and save 
: program files for later execu- 
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tion with askSam’s command 
language. askSam also uses a 
hypertext function for creat- 
ing menus; essentially any 
word on a data screen can be a 
menu item to refer to another 
screen or to execute a com- 
mand file. Setting up hyper- 
text menus and command 
files isn’t simple, but the 


: something usable on paper. 
: Now, though, software sup- 


: port for PostScript and Laser- = ————______ 
: FACT FILE; Apple Laser Writer 


: Writers is commonplace in 

: leading PC programs, and the 
: LaserWriters have become 

: the classiest output devices 

: extant for PCs. 


functional payback makes the : 


effort worth it. 
Some miscellaneous but 


can’t-live-without-’em-after- : 
you’ve-used-’em features in- ‘ 


clude four-function arithme- 
tic, a phone dialer, file 
encryption, and a password 
system to prevent unautho- 
rized file changes. 


askSam is a winner by vir- : 
tue of its features, speed, and ° 
potential as an application de- - 


velopment tool. 
—Bruce Brown 


FACT FILE: askSam, Version 
4.1; askSam Systems, P.O. Box 
1428, Perry, FL 32347;(800) 3ASK- 
SAM, (904) 584-6590 in Fla. List 
Price: $295. Requires: 256K RAM, 
one floppy disk drive (hard disk rec- 
ommended), DOS 2.0 or later. Not 
copy . Reviewed: Decem- 
ber 13, 1988, page 102 (Version 
4.01). 
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PRINTERS€ 


APPLE COMPUTER 
INC e 


Apple 
LaserWriter 
IINTX 


In the LaserWriter’s early 
days, few popular PC pro- 
grams supported the strange 
new PostScript language and 
these even stranger serial 
printers. Much as PC users 
admired LaserWriter output, 
they generally had to connect 
the beast to a Macintosh to get 


: With 2MB of memory 
: built in, and expandable to 
: 12MB, the LaserWriter 

> IINTX can handle all the 


period.—Jim Seymour 


IINTX; Apple Computer Inc., 
20525 Mariani Ave., Cupertino, CA 
95014 (408) 996-1010. List Price: 
$6,999; IMB memory expansion kit, 
$499; 4MB memory expansion kit, 


* $2,399. Reviewed: October 31, 
: 1988, page 116. 


+ downloadable fonts and com- : 
: plex pages desktop publishers < 


> can manage. Even better, 
: though, the NTX has its own 
: SCSI port and can accept its 
> own dedicated hard disk for 
: storing downloadable fonts. 
: Thus, you won’t have to clut- 
ter up your PC’s hard disk 
: with fonts or wait quite so 
: long for the font-download- 
; ing process to be completed. 
Apple’s original Laser- 

: Writer, and especially its 
: more capable successor, the 
: LaserWriter Plus, were the 
: unchallenged high-end lead- 
: ers inthe desktop laser-printer 
; market. While HP’s LaserJet 
> went for volume, Apple re- 

mained true to its PostScript 
: vision. 

Now Apple has come out 

: with the LaserWriter 
: TINTX . . . simply the best 
: printer that I’ve ever used, 
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| We ee 


> BORLAND 
> INTERNATIONAL 


: Paradox OS/2, 


Paradox 386 
Paradox 386 and Paradox 
OS/2 offer the same robust 
command set and easy-to- 
use, /-2-3-like user interface 


: that’s found in Paradox 2.0 
* for DOS. Data tables, query 


: results, deleted and modified : 
rows—even the table’s struc- ¢ 


eeeoeecereeseseoce 


ture—are stored, accessed, 
and displayed as a series of 
rows and columns. Both 
newcomers feature the same 
sophisticated import/export 
routines as Paradox 2.0, and 
they dynamically update 
shared rows on the screens of 


; other users. Both sport the 
: PAL application language, 
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: the Personal Programmer ap- 
plication generator, ‘“Quick 
Start’ for dBASE and ]-2-3 
users, a dBASE conversion 
utility, built-in file and record 
locking, and wonderful docu- 
mentation. 

So, while Borland origi- 
nally answered one para- 
dox—how a sophisticated, 
state-of-the-art, multiuser 
DBMS can be simple and 
easy to use—why are there 
two different new versions of 
Paradox, and what exactly do 
they do? 

By taking advantage of the 
80386’s 32-bit data path and 
ability to address all of your 
machine’s memory, Paradox 
386 can speed up activities 
like queries and sorts. Para- 
dox 386 is terrific for off- 
loading the most power-inten- 
sive tasks to one machine ina 
workgroup. If the sheer 
throughput requirements de- 
mand you apply brute pro- 
cessing power to your data- 
base tasks, Paradox 386 will 
meet your demands. 

If it’s not as important to 
get a single job completed 
quickly as it is to have your 
computer available to pursue 
other tasks, then consider 





: Paradox OS/2. By taking fu 

: advantage of OS/2’s protect- 

: ed-mode operating environ- 

: ment, Paradox OS/2 lets you 
: run more than one program si- 
: multaneously, including mul- 
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ne Management 
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The #1 time 
management 


system today. 


"Well thought out 
and simple to use.’ 
John Dvorak 


¢ 





WHO: PEOPLE MANAGEMENT Ideal for busy people, managers and secretaries. Includes 


Displays the people you work with, the projects detailed daily calendars, prioritized to-do lists, phone/ 
and tasks they are working on, and due dates. address books, card files, auto-dialer, binder with 
integrated planner/organizer pages, delegations with 
WHAT: PROJECT MANAGEMENT automatic follow-up dates, scheduler, and Gantt charts— 
Displays your projects and tasks, the people all in a fully integrated system. 
involved, and complete schedules with milestones 
and deadlines. See your dealer. 


Or call CHRONOS. CHRONOS 
WHEN: TIME MANAGEMENT gratia atta cates oe 


, 7TTT- : 
Displays daily calendars, who you're seeing and (800) 777-7907 circte 730 ON READER SERVICE CARD 
what it’s about. CHRONOS SOFTWARE 150016th Street San Francisco, CA 94103 
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tiple copies of Paradox. You 
can concurrently query or sort 
a table, or start new sessions 
from the Paradox menu. 
Time-consuming jobs can be 
run in OS/2 background ses- 
sions while you continue to 
interact with Paradox in the 
foreground. In addition, dif- 
ferent Paradox sessions can 
pass data to one another, cre- 
ating distributed applications 
that were once the sole do- 
main of minicomputers and 


Want to throw the power 
of a 386 machine at a database 
problem? Paradox 386 is the 
solution. Do you have a 286 
or 386 and want a DBMS that 
takes advantage of the multi- 
tasking power of OS/2? Pick 
up Paradox OS/2. Who's the 
real winner? You are. 
—Richard Hale Shaw 


FACT FILE: Paradox 386 and Par- 
adox OS/2; Borland International, 
1800 Green Hills Rd., Scotts Valley, 
CA 95066; (408) 438-8400. List 
Price: Paradox 386, $895; upgrade 
from Paradox 2.0, $125. Paradox 
OS/2, $725. Requires: Paradox 
386: 1.5MB RAM, one hard disk and 
one high-density 5¥%- or 32-inch 
floppy disk drive, 386-based comput- 
er, DOS 2.0 or later. Not copy pro- 
tected. Paradox OS/2: OS/2 Standard 
Edition 1.0 or later, 3MB RAM, one 
hard disk and one high-density 5- 
or 34-inch floppy disk drive, 286- or 
386-based computer. Not copy pro- 
tected. Reviewed: Paradox 386: 
June 14, 1988, page 33; Paradox 
OS/2: September 13, 1988, page 43. 
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PERSONAL 


INFORMATION 
MANAGERS 





LOTUS DEVELOPMENT 
CORP. 


Agenda 
Two types of information 


make the business world go 
round: corporate information 
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comprising regimented reams 
of client data, payroll histor- 
ies, and parts numbers; and 
personal information involv- 
ing notes jotted on business 
cards, brainstorming ideas, 
to-do reminders, and other 
wisps of potentially useful in- 
formation. 

To manage the latter kind 
of information, Lotus Agenda 
is just the ticket. Agenda, 
$395, is the product that 
brought so much attention to 
the personal information 


5 
[esd 
EE, 
=e -) 


q 





your information. When you | 
review information, you can 
see it from different angles. 


eo 






I 


AGENDA’S MARKET SUCCESS 
MAY BE HAMPERED BY A FERO- 
CIOUS LEARNING CURVE. 


manager (PIM) category this 


: year. The brainchild of Lotus 


founder Mitch Kapor, Agen- 
da allows more structure than 
a word processor, more flexi- 
bility than an outliner, more 
freedom from data size con- 
straints than a database. 
You’d use Agenda to main- 
tain an electronic notebook 


: and to-do lists, and as a deci- 


* 


* 


: help you categorize and link 


: sion-making assistant. 


As your database grows 
and Agenda begins to grasp 
your thought patterns, it can 





: Forexample, with a to-do list, 
: you could view your informa- 
tion grouped by date, by pri- 
ority, by people you’re deal- 
ing with, and by the projects 
you’ re working on. 

Agenda’s market success 
may be hampered by a fero- 
cious learning curve. You can 
do many things well in an 
hour or two, but mastery 
might require hundreds of 
: hours. Too bad, because 
: Agenda could bring true pro- 
: ductivity to millions of busi- 

; nesspeople who now have lit- 
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: tle reason to put PCs on their 
desks. —Bill Howard 


FACT FILE: Agenda; Lotus Devel- 

opment Corp., 55 Cambridge Pkwy., 

* Cambridge, MA 02142; (617) 577- 
8500. List Price: $395. Requires: 

: 640K RAM, hard disk, DOS 2.0 or 


ii 
Te 
1 
ERG 


December 13, 1988, page 98, 
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AFTER HOURS 
MICROSOFT CORP. 


Flight Simulator 


: Nothing you can buy for your 
PC can give you the feeling of 
flying like Microsoft’s newly 
revamped Flight Simulator. If 
you liked the old Flight Simu- 
lator, you'll love the new one. 
Version 3.0 combines the 
best features of Microsoft’s 
original Flight Simulator with 
a wealth of new ones to make 
it the hottest entertainment 
product of the year. 

Flight Simulator 3.0 is 
more than just a game: it’s a 
simulation in every sense of 
the word. Take a seat in front 
of your keyboard, and you're 
at the controls of a fully in- 
strumented Cessna 182, with 
everything you need to prac- 
tice flying under VFR or IFR 
conditions. More than 100 
airports grace the terrain in 
five major metropolitan ar- 
eas. One moment you can be 
testing your skills flying be- 
tween the twin towers of the 
World Trade Center, and the 
next be on a steep glide over 
the waters of San Francisco 
Bay. And if you tire of the 
Cessna, the press of akey ora 
click of the mouse will land 
you in the cockpit of a sleek 
Gates Learjet or a Sopwith 
Camel. 

Flight Simulator 3.0 adds 
a number of long-overdue en- 
hancements such as support 





A simple explanation of 
~ ournewVGA Plus 16 card. 


For the price of this... 


ba 


~ 


* you get 


© JOSS Paradise Syatenis. Ine 





Now you can get high performance VGA and still stay compatibility with all pre-VGA standards. And the Paradise 





afloat financially. VGA Plus 16 card comes complete with a long list of software 
The new Paradise VGA Plus 16 card is drivers to support all your favorite programs. 
the latest addition to our growing family of In simple terms, it’s the best high per- 
VGA products. Its 16-bit bus and BIOS rushes formance value going. At only $499 retail. 


For more information on any 


information to your screen up to 400% faster 
member of the Paradise VGA family —VGA 


than IBM”’s Display Adapter. And its exclusive 

AutoSense™ feature guarantees trouble-free | Plus 16, VGA Plus™or VGA Professional 

high performance. } please call Paradise at (415) 960-3360. Or 
You also get 256 brilliant on-screen colors " | call the dealer nearest you. 


with 640 x 400t resolution. Or 16 colors in ) PARADISE 


800 x 600 resolution, for even crisper detail. 
Western Digital Imaging 


Plus you get complete hardware and 
software compatibility, including downward Western Digital Imaging/ Paradise, 800 E. Middlefield, Mountain View, CA 94043 





640 x 400 mode works with PS/2 and MultiSync monitors. YGA Plus 16, AutoSense, VGA Plus and VGA Professional are trademarks of Paradise Systems, Inc. *IBM is a registered trademark of International Business Machines Corp. 
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for 16-color 640-by-350 
graphics, pull-down menus, 
multiple views from both in- 
side and outside the plane, 
and the ability to link several 
players together. A new en- 
tertainment menu offers pre- 
defined flight modes that let 
you run an airbome obstacle 


course, land on an aircraft 
carrier’s flight deck, play tag 
with an elusive chase plane, 


and more. It automatically re- + 


cords your flights in a log- 
book and provides colorful 
charts analyzing your crash- 
es. And with the removal of 


copy protection, Flight Simu- : 


lator can be installed on a 
hard disk. 

Flight Simulator 3.0 
stands heads above anything 


else in its field. Realtime 3-D 


computer graphics technol- 
ogy borrowed from state-of- 
the-art military and commer- 
cial aircraft simulators is the 
comerstone of its success. If 
you haven’t tried it, don’t 
miss it; if you have, you’ re 
sure to agree there’s nothing 
else that can touch it. 

— Jeff Prosise 


FACT FILE: Flight Simulator, 5 
Version 3.0; Microsoft Corp., 16011 < 


NE 36th Way, Box 97017, Red- 
mond, WA 98073-9717; (206) 882- 
8080. List Price: $49.95. Requires: 
256K RAM; CGA, EGA, MCGA, 
VGA, or Hercules Graphics Adapt- 
er; DOS 2.0 or later. Not copy pro- 
tected. Reviewed: October 31, 
1988, page 508. 
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in the program’s context-sen- ° 
sitive help. 

For power users, Relay 
Gold is an even better choice. : 
It offers a sophisticated script - 
language, a learn mode, an 
unattended operations fea- 
ture, and a manual that is . 
chock-full of suggestions for 
how to take advantage of 
these features. 

Relay Gold, Version 3.0, 
offers background operation 
and multisession capability. 
Use the 3270 emulation to 
sign on to your mainframe, 
and you can jump between 
mainframe and PC applica- 
tion program at the touch of a 
hot key. Or you can transfer 
files with another PC in the 
background while working 
* ona program in the fore- 


COMMUNICATIONS 
SSOFTWARE 


> RELAY 

: COMMUNICATIONS 

> INC. 

: Relay Gold 

> Relay Gold has always been a 

: rock-solid and dependable 

: program, each new release 

: adding useful features while 

: maintaining a simple func- 

: tion-key menu structure. The 

: result is a program that is easy 

: enough for the fumble-fin- 

: gered novice but sophisticat- 

: ed enough for the most 
knowledgeable communica- 

: tions expert. 

: If youdon’t know any- 

: thing about communications, 

: Relay Gold is a good choice. 





- choice of Xmodem, Xmo- 

: dem-CRC, Kermit, and Re- 
: lay’s own file transfer proto- 
: col, which now includes a 

: data compression feature. 


There isn’t much you 


; could want in a communica- 
: tions program that you won’t 
* find in Relay Gold. Ata list 


: price of $295, it’s expensive 
: fora communications pro- 


> gram, but it’s worth every 


: penny.—M. David Stone 


° FACT FILE: Relay Gold, Version 
« 3.0; Relay Communications Inc., 41 


« Kenosia Ave., Danbury, CT 06810; 


(800) 84-RELAY, (203) 798-3800 in 


$ Conn. List Price: $295. Requires: 
¢ 192K RAM, two floppy disk drives, 
: DOS 2.0 or later. Not copy protect- 


RELAY GOLD IS EASY ENOUGH 
FOR THE FUMBLE-FINGERED NOV- 
ICE BUT SOPHISTICATED ENOUGH 
FOR THE MOST KNOWLEDGEABLE 
COMMUNICATIONS EXPERT. 


: Youcanload the programand : ground. 


: find your way through the 

> menus without ever cracking 
: the manual. If you run into 

: anything you don’t under- 

: stand, you’ll find the answer 


The laundry list of features ; 
: is long, so I’ll mention only : 
: that Relay Gold3.0 supports; 
: several popular high-speed 
> modems and it offers the ; 
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ed. Reviewed: July 1988, page 179 


> (Relay Gold, Version 2.0). 
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4 DEVELOPMENT 
: ee 


: THE PERISCOPE 

; COMPANY INC. 

: Periscope II 

¢ No matter what your debug- 

: ging needs, a single call to the 


Periscope Company has al- 


* ways sufficed. With the intro- 
: duction this year of the Peri- 


scope III, the price of real- 
time, hardware-assisted 
debugging has been brought 
down below $1,000. 

The Periscope line of 
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4 Quick Access. 
Easy Edit. 


ff 





Vq gives you fast free-form 
retrieval and a powerful editor, 
for the files and programs you're 
using now! 





maa 
——— “ss : oak 2 . 
mm 0 conn ena tent yA Vq finds disk information fast, no matter 


how it's formatted. You don't have to index or 
restructure your data to retrieve it. Just describe 
what you want, in plain English, and it’s on your screen—fast! 
Then edit it with V@$ full-featured editor, or call up your own 
word processor, compiler, or custom macro for processing. 







ItS easy to define complex searches, in natu- 
ral language or as regular expressions. You 
can find all this year’s mail-order customers, 
or you can find just those who ordered 


encyclopedias or dictionaries but not atlases. 


You can even “fuzzy search” if youre not 
sure how to spell encyclopedia. 


Vq will search one or more files or direc- 

tories, or a whole disk, to show you all the 
files which contain the target information. 
You can look at each hit in each file, high- 


lighted in full context, to find what you need. 


When you've found it, call up your applica- 
tion program to process it, or use V75 own 
powerful editor. Its features and flexibility 
expand your creativity into a screen-full of 
windows, for different files or different 
views of the same file. Compare files, edit 
them in parallel, or copy-and-paste to a new 
file—Vq makes it easy! 


$5 shpg/hdlg (US) 


$27 CA orders add 6.5% 


800/284-3269 


Best of all, Vj is fault-tolerant. While youre 
working, Auto-save is working too, so you 
can start each session where the last one 
ended—even if it ended unexpectedly! 


Vqs macros make it easy to add its retrieval 
and editing power to the applications youre 
using now. You can call up a program and 
pass it a file with a Hot Link, or create your 
own library of custom sequences to invoke 
with a keystroke. You can find and edit a 
document before passing it to your desktop 
publisher, or even Compile and Display Next 
Error! 


Vq doesn’t complicate your life. It just adds 
what been missing—fast free-form retrieval 
with integral multi-window editing, for your 
files and programs. 


Vq is for DOS and OS/2 systems. 


THE MATCHMAKER 
GOLDEN BOW SYSTEMS 


2870 Fifth Avenue, #201 
utd San Diego, CA 92103 


619/298-9349 
FAX 001/619/298-9950 TELEX 201520 GBS UR 


Vz is a trademark of Golden Bow Systems 
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DATA-286 12MHz 
90286 running at 8/12Mhz, 0/1 wait state 
Phoenix BIOS std. (Award BIOS opt.) 


512KB of RAM, expandable to.IMB on board 


“The Detaworid 236 [12 MHz] AT competible...[is}... 
thd festest mechine of the nine tested in thet review 
{September 27, 1988). 


-.. Speedend excellent compatibitity... hundredeof 
dollers less expensive then other AT compatible. 





“Marvelously cheap, powerful 
alternative ... outperformed the 


other 286’s ...” 


(October 11, 1988) 


Portacomp Ii 
80286 running at 8/12Mhz, 0/1 wait state 
Phoenix BIOS std. (Award BIOS opt.) 
512KB of RAM, expandabie to IMB on board 
Socket for 80287-8, -10 


EDITOR'S —yow; 
CHOICE 


20MHz 286 
SI= 22.5 


DATA-286 20MHz 
80286 running at 10/20Mhz 
AWARD BIOS std. 
IMB of RAM. exp. to 2MB on board 


Socket for 80287-8, -10 Real-time clock with battery backup EMS 4.0 support for memory over 1MB 

200W power supply 1.44MB 3.5" floppy disk drive Socket for 80287 

Real-time clock with battery backup 20MB, 39ms, self-parking hard drive 200W power supply 

1.2MB Nloppy disk drive 102-key keyboard with "click" Real-time clock with battery backup 
hard disk controller _ Supertwist backlit LCD. 640x400 res. 1.2MB floppy disk drive 

(1:1 mterleave controllers available) RGB/monochrome output port 1:1 interteave floppy/hard disk controller 

101-key keyboard with “click” Weighs under 20 Lbs. 101-key keyboard with “ctick" 

Mono card w/parallel port (720x348) 1.2MB external floppy drive opt. Mono card w/parallel port (720x348) 

TTL monitor with tilt/swivel base Carrying case available TTL monitor with tilt/swivel base 

$1195 $1975 


$1555 
COMPLETE 10MHz DESKTOP SYSTEMS FROM $945.00 


101-key enhanced layout 
L-shaped large return key 


Integrated dust cover (paper rest) 


80286 8/12MHz, 0/1 wait 
4.71/6/8/\6MHz (20MHz opt.) Phoenix BIOS std. (Award opt.) 
IMB of RAM, exp. to 10MB 512K RAM (exp, to IMB) 
Phoenix BIOS std. (Award opt.) 200W power supply 
220W power supply 1.2MB 5.25” floppy drive 
6 half-height drive bays 1.2MB floppy disk drive 20MB hard disk drive 
BEETS werwye. sect Floppy/nard disk controller aren backlit LCD 

: 101-key keyboard with “click” GB output port 
Available for 286-/386- models Five 16 and two 8-bit stots 5 expansion stots 

Mono card and monitor $1995 | | parallel, 2 serial ports $1875 


Front panel on/off switch 
220W power supply 





Prices subject te change. No charge for credit card, check, C.0.D, 30 day moneyback guarantee (Shipping charges non-rafundabla). Dept.C 


Dealer/overseas inquiries welcome 


in-Calif. 1-800-722-7734 INFO: (213) 695-3777 
Out-Callf. 1-800-722-7702 TECH: (213) 699-8250 = 
Monday Ihrough Friday, 7 AM. 106 P.M. Salurday 9 A.M. lo 3 P.M. PST. 3733 San Gabriel River Parkway, Pico Rivera, CA 90660-1495 


A PREFERRED COMPUTER SYSTEM 
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products includes a software- 
only debugger (the Periscope 
Il-x), a board with a breakout 
switch (the Periscope Il), a 
protected-memory board with 
a breakout switch (the Peri- 
scope I), and now the Peri- 
scope III hardware breakout 
board. All products hold true 
to a consistent user interface. 
No pretty windows to distract 
you from the task at hand un- 
less you want them—the 
screen display is totally confi- 
gurable according to the hu- 


man debugger’s tastes. 

The Periscope III allows 
you to trap errors in real-time, 
which would be difficult, if 
not impossible, to catch with 
most other debuggers. De- 
bugging a device driver? 
Pointers askew, or an inter- 
Tupt vector pointing to memo- 
ry on a computer sitting in the 
other room? The Periscope III 
makes it easy to catch the 
buggy instruction in the act 
and to exterminate it quickly 
and effortlessly. 

Backtracing based upon 
the instructions available on 
the bus—including the pre- 
fetch queue—is great for 
shaving a few clock cycles off 
your code as well as pinpoint- 
ing where your code might 
have gone astray. 

The Periscope III can now 
utilize the special debug re- 





+ cords that Microsoft compil- 
+ ers include for Codeview de- 
* bugging, allowing for full 

: symbolic debugging of even 
: local parameters declared on 
: the stack. This is a must for 

* programmers of high-level 

: languages, suchas C. 

* Based on an absurdly low 
: price, great performance, 

: functionality, ease of use, and 
+ phenomenal support, the 

: Periscope III is most assured- 
+ ly a Winner. 

+ —Ross M. Greenberg 





sion 4; The Periscope Company Inc., 
1197 Peachtree St., Plaza Level, Al- 
Janta, GA 30361; (800) 722-7006, 
(404) 875-8080, in Ga. List Price: 
$1,395. Requires: 128K RAM, one 
floppy disk drive, DOS 2.0 or later. 
Not copy protected. Reviewed: Au- 
gust 1987, page 43 (Version 3, Mod- 
els I. II, I-x). 
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AN OPERATING 
YSTEMS 


L, 
N) 


NOVELL INC. 


SFT NetWare 
When you look at the catego- 
ty of local area network prod- 
ucts, you must look beyond 
the product itself. A flawed 
word processing product is an 
irritation, but a flawed net- 
work product can be an orga- 


FACT FILE: Periscope III, Ver- 











nizational disaster waiting to 
happen. 

A network provides very 
little by itself: compatible 
products that operate on the 
network must be available 
and interconnection standards 
must be supported. 

Although there are many 
LAN operating systems on 
the market, our testing in the 
PC Magazine LAN Labs 
clearly shows that one stands 
above the rest in perfor- 
mance, features, and support. 
Novell's SFT NetWare, Ver- 
sion 2.1, is the clear choice of 
network buyers and our edi- 
tors. 
Novell's product isn’t per- 
fect. Many competing prod- 
ucts cost less and are easier to 
install and easier to adminis- 
ter. But NetWare is reliable, 
rich in features, and well sup- 
ported. So many highly tech- 
nical people use and depend 
on NetWare because it is the 
all-around best of its class. 
NetWare is so sturdy and 
flexible that many companies 
other than Novell sell 
NetWare companion and 
compatible products. 

Novell’s NetWare has a 
list of features, fast perfor- 
mance, a dealer base, training 
opportunities, and a support 
organization that its challeng- 
ers only dream of. Novell's 
SFT NetWare, Version 2.1, is 
the best of today’s constantly 
improving and highly com- 
petitive crop of local area net- 
work products. 

—Frank J. Derfler, Jr. 


PC MAGAZINE Leet HUCM SSI 1989 


PTETTrrrrrrrrrrererrrerreerrerrrrerrererererrrerrrrrrrrer eee eee eee eee eer ere rere re eer ee eee rer rrr eee ee eer errr 











FACT FILE: SFT NetWare, Ver- 
sion 2.1; Novell Inc., P.O. Box 
5900, Provo, UT 84601; (801) 379- 
7808. List Price: $4,695 for 100- 
node system. Requires: 80286- or 
80386-based server, 512K RAM in 
the server (additional memory rec- 
ommended) and 192K RAM in each 
workstation, hard disk, DOS 2.0 or 
later. Not copy protected. Reviewed: 
June 14, 1988, page 156. 
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CADKEY INC. 


Cadkey 

Cadkey is one of the first PC- 
based CADD systems to 
achieve—and even ex- 
ceed—full large-system func- 
tionality and performance in 
3-D. It is a problem solver's 
system, with enough power 
to do almost anything a me- 
chanical designer can dream 
of—without the designer’s 
having to become an ace pro- 
grammer, Cadkey, Version 
3.02, has no superfluous ar- 
cana, just an honest and ro- 
bust set of tools for getting the 
job done. 





Wonderfully open and co- 
operative, Cadkey makes it a 
simple matter to access any of 
its routines and your data. 
And if all you want to do is 
use CADD, this power comes 
wrapped in a human-like in- 
terface that is as friendly, re- 
sponsive, and consistent as 
anything on the PC in 1988. 
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CADKEY 3 HAS NO SUPERFLUOUS 
ARCANA, JUST AN HONEST AND 
ROBUST SET OF TOOLS FOR GET- 
TING THE JOB DONE. 


Cadkey’s procedural lan- 
guage, CADL, puts the full 
power of Cadkey under the 
control of programs you 
write. CADL can also be 
used to define additional com- 
mands that integrate seam- 
lessly into the program. 
While other CADD programs 
have procedural languages of 
their own, CADL is particu- 
larly effective. 

Cadkey is especially 
strong in the area of 3-D mo- 
deling—you can derive eight 
views from a single model. 

The documentation and 
training materials are well 
done and do what they pur- 
port to do. Cadkey is a sound, 
mature, workmanlike prod- 
uct—and an excellent value. 
—Joel N. Orr 


FACT FILE: Cadkey, Version 


3.02; Cadkey Inc., 440 Oakland S1., 
Manchester, CF 06040-2100; (203) 
647-0220. List Price: $3,195. Re- 


quires: 640K RAM, hard disk, 
graphics card, DOS 2.0 or later. 
Copy protected. Reviewed: August 
1988, page 134. 
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COMMUNICATIONS 


SOFTWARE 


DATASTORM 
TECHNOLOGIES INC. 


ProComm Plus 
Just as networks didn’t give 
us the paperless office, com- 
munications programs don’t 
always help people communi- 
cate. Too many people have 
been intimidated by menus 
full of ‘““Xon-Xoff’’ and *‘full 
or half duplex’’ choices. 
‘Hey, if ] want to look at du- 
plexes, I'll call a real estate 
agent,” they say. And so 
countless modems will never 
~ hear their mastér's AT com- 

« mand. 
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: Fortunately, thousands 

: have stumbled across Pro- 

: Comm. For many, the dis- 
covery was made ona bulletin 
board where on a long list of 
shareware they spied a listing 
annotated by the SysOp with 
acomment like ‘‘great comm 
program; must see.” 

The legend grew under the 
shareware umbrella, helped 
in no small past by the acces- 
sibility of its creators, Bruce 
Barkelew and Tom Smith, 
who've worked with other 
shareware authors to establish 
high standards for shareware 
programs. This year they 
launched a commercial ver- 
sion of the program, Pro- 
Comm Plus, while keeping 
ProComm 2.4 a shareware 
package. 

ProComm Plus is all the 
better for its shareware roots; 
it comes with hundreds of 
BBS phone numbers and their 
settings in ready-to-use direc- 
tories. Its host mode is so 
complete that you could easi- 
ly start your own bulletin 
board. It has a fairly complete 
script language with condi- 
tional branching and file /O, 
and the program will auto-re- 
cord communications ses- 
sions to create scripts. And 
when its authors decided Pro- 
Comm Plus needed a new di- 
rectory and script structure, 
they were close enough to 
their audience to know they 
needed to provide conversion 
utilities at no charge. 

Crosstalk Mark IV and 
Smartcom 4 have more-pow- 
erful script languages, to be 
sure. But ProComm Plus has 
more than enough power for 
most people, and like a care- 
fully crafted tool, it puts the 
right features just where 
you'd want them to be. It re- 
moves the barriers from com- 
Municadions. 

—Gus Venditto 
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FACT FILE; ProComm Plus, Ver- 
sion 1,1B; Datastorm Technologies 
Inc., P.O, Box 1471, Columbia, MO 
65205; (314) 474-8461. List Price: 
$75. Requires: 192K RAM, two 
floppy disk drives, DOS 2.0 or later. 


Not copy protected. Reviewed: July 
1988, page 160 (Version 1.0). 
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Quicken 

Intuit’s Quicken goes beyond 
the miser’s obsession with 
where all the money went. 
Appealing to the opposite im- 
pulse, it helps you to spend— 
intelligently, not frivolously. 

You get your first experi- 
ence of Quicken’s intelli- 
gence when you fill out a 
bank check: the software 
writes out the dollar amount 
in words once you’ve typed 
the sum in numbers, and the 
space allotted to the optional 
address is perfectly posi- 
tioned to show through the 
windowed envelopes Intuit 
sells with the program. 

The checks you type can 
be printed then and there toa 
dot matrix or laser printer on 
checks cleverly designed to 
align properly in the printer, 
or you can print later in batch 
mode. In either case, any 
check can be seamlessly re- 


: corded with a simple key- 








COMPAQ H-P IBM: SUN’ 
TANDY AND UNISYS A ALL HAVE 





In the computer industry, every manufacturer —_ also fully compatible with the broadest range of 


wants to build their machines so fast, powerful, software available today, and the software that’s 
and easy to use that it gives them anedgeonthe coming tomorrow. Which is why the 386 chip has 
competition. So at first, it seems surprising that become the common denominator in computing. 
these intense competitors all use the same chip: So if you’re buying a new computer, make sure 
Intel’s 386” microprocessor. it has an Intel 386 chip inside. Because in today’s’ 

But when you think about it, this chip not only _ tough business environment, it’s good to know the 
gives their machines blazing performance. It’s ultimate weapon is sitting on your desk. 


i i I 
(©1988 Lreci Corporation, Trademarks'Owner: COMPAQ'Compaq Computer Corporation, SUN/Sun Microsystems, Unisys is a regusered trademark of Unisys Corporation, IBM/Intcrnational Business Machines Corporation, K-P’Hewien: Packard, Tandy/tandy Corporation. 396 is a trademark of Inset. 
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stroke combination in Quick- 


en’s check register. 
The check register also 


for date, check number, pay- 
ee, and so on. But unlike 


ment. Assign categories of 
your own devising to your 


: checks, and Quicken’s Report « 
looks familiar, with columns ‘ 


menu supplies the brains to 
turn those categories into 


* canned reports. Small busi- 


INTUIT’S QUICKEN GOES BEYOND 
THE MISER’S OBSESSION WITH 
WHERE DID ALL THE MONEY GO. 
APPEALING TO THE OPPOSITE IM- 
PULSE, IT HELPS YOU TO 
SPEND—INTELLIGENTLY, NOT 


FRIVOLOUSLY. 


manual registers, this one is 
smart, doing all the math for 
you while you’re entering 
checks or reconciling the reg- 
ister and your bank state- 





: nesses can do payables, petty 
cash, payroll, and more. 


optional export utility, and 
: you tap into some very pow- 


| ; erful financial analysis capa- 


bilities indeed. 

The intelligence of Quick- 
en’s design and its ability to 
* move you seamlessly from 
the familiar world of manual 
record-keeping to the elec- 


makings of a single-entry ac- 


counting system and crown it ° 


nancial program for both per- 


: true crossover software—a fi- . 


sist on Windows, Ventura will 


> run there too. 


sonal and small-business use. 
: the program’s existing 

> strengths. You can combine 

: multiple text files into a single 
: file, even if they are in differ- 
: ent formats, which you then 


—Paul B. Ross 


* FACT FILE: Quicken, Version 


2.0; Intuit, 540 University Ave., Palo 


s Alto, CA 94301; (800) 624-8742, 


(800) 468-8481 in Calif. List Price: 


quires: 256K RAM, DOS 2.0 or 


> later. Not copy protected. Re- 

° viewed: December 27, 1988, 

* page 372. 
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: Publisher 


- Even without the enhance- 

: ments of Version 2.0, Ventu- 
: ra Publisher stands by itself 
> inthe MS-DOS desktop pub- < 
: lishing world. Ventura can 

* handle a broad range of tasks, 
: from the single-page flyer to 

: the full-length book or man- 


ual, it can use material pro- 


: duced with nearly any word 

* processor or graphics pro- 

: gram. And its design permits 

: graphic creativity while im- 

’ posing enough restraint to en- 

: courage you to be consistent 

: in designing related docu- 
Now export the check reg- : 

ister’s numbers toa Lotus 1-2- ; 

3 spreadsheet with Quicken’s + 

* about software. It works 

: comfortably with PostScript 

: printers, as well it should, but 


ments. 
Ventura is as broad-mind- 
ed about hardware as it is 


is equally at home with HP 
LaserJets and other printers. 


: display adapters. And unlike 
: many Microsoft Windows— 

tronic blitz of /-2-3 give it the « 
: with adequate speed ona low- : 


based programs, it performs 
ly 4.77-MHz XT. If you in- 
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Version 2.0 expands on 


< $49.95; checks, $39.95 for 500; win- ; Save in one file in your choice 


$ dow envelopes, $29.95 for 500; Lo- 
¢ tus transfer utility, $19.95. Re- 


of format. You get finer con- 


: trol through features like on- 

; screen manual kerning, hun- 

: dredth-of-a-point precision, 

: and flexibility in placement of 
> headers and footers on cus- 


: tom-sized pages. 


: aeons : 
: a eke 


: XEROX CORP. 
: Ventura 


You get more-creative 
support as well. How about 
90-, 180-, and 270-degree ro- 
tation of text (provided your 
printer can do it)? Ventura 
can now print color separa- ~ 
tions—a separate page for 


: each of up to six colors per 


document. And you choose 
between a palette of 62 mil- 


: lion colors! You also get a 


: Based on the GEM interface, : 
: it supports a wide range of 





free bundle of Bitstream 
Fontware soft fonts. 

The new Professional Ex- 
tension makes use of expand- 
ed memory for large docu- 
ments, handles scientific and 
mathematical equations, and 
easily produces forms from 
worksheets and tables. 


Speed, power, and grace 


: all inone package. If you 
> need to make a good impres- 
: sion through the printed page, 


you can count on Ventura to 


: do the job.—Alfred Poor 





One of the most important reasons 
for buying our new LaserJet ID printer 
is on the other side of this page. 











One of the most important reasons 


for buying our new LaserJet I/D printer 






The LaserJet IID printer is full 
of new ideas for making paper- 
handling easier and more 
efficient. 

An envelope feeder accessory, 
for one. Instead of having to feed 
envelopes manually, our new 
. printer does it automatically. 

— You wanted more paper trays. 
The latest member of the HP So the LaserJet IID printer 
LaserJet printer family printson has two of them, each witha 
both sides of the paper. But 200-sheet capacity. Give us more 
that’s just the icing on thecake. fonts, you said. And LaserJet 


©1988 Hewlett-Packard Company PE12807 





CIRCLE 326 ON READER SERVICE CARD 


is onthe other side of this page. 


Series II compatibility. Done! 

So now you have a choice of 
two HP LaserJet printers. Both 
with that superb quality for 
text and graphics you've come 
to expect from Hewlett-Packard. 

All good reasons to call 1-800- 
752-0900, Ext. 297A for the 
name of your nearest dealer. 


@Q HEWLETT 


PACKARD 
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FACT FILE: Ventura Publisher, 


Version 2.0; Xerox Corp. Xerox 
Square, P.O. Box 24, Rochester, 
NY 14692; (800) TEAM-XRX. List 
Price: $895. Requires: 512K RAM 
(640K RAM recommended), hard 
disk, mouse, graphics card, DOS 2.0 
of later. Not copy protected. Re- 
viewed: December 27, 1988, 


page 130. 
CIRCLE 669 ON READER SERVICE CARD. 


COMPUTERS 


COMPAQ COMPUTER 
CORP. 


Compaq 386 line 
While IBM sells more PCs, 
Compag holds the reins of 
leadership among the ma- 
chines that count: 80386- 
based PCs. Ever since it 
rolled out the first 16-MHz 
Deskpro 386 in September 
1986, Compaq has been driv- 
en to push the performance 
envelope of the desktop 
80386-based PC. It’s Com- 
paq, not IBM, that has been 
first to market with 16-MHz, 
20-MHz, and 25-MHz 386s, 
the 16-MHz 386SX desktop 
PC, and the 20-MHz lunch- 
box Portable 386. 

And Compag has never 
produced a machine with 
crippled capabilities so that it 


wouldn't overshadow a more: ing 286 processor. Combine 


expensive member of the 
line. You won't see a Com- 


* that with the market’s contin- 
: ued uncertainty about the 


paq that restricts youto 2MB_: here-and-now benefits of the 


WHILE IBM SELLS MORE PCs, IT’S 
COMPAQ THAT HOLDS THE REINS 
OF LEADERSHIP AMONG THE MA- 
CHINES THAT COUNT: 80386-BASED 


PCs, 


of memory or a 20MB hard 
disk, and you won't see nos- 
talgic efforts to wring a few 
extra megahertz out of the dy- 


Micro Channel, and you have 
cogent reasons why Compaq 
is the dominant force in PCs 
today. 

Compags aren’t cheap, 
but Compaq understands the 
premium that business users 
place on compatibility and re- 
liability. When segments of 
the market become overly 
price sensitive, Compaq bids 
them adieu, as it did to its 16- 
MHz and 20-MHz wide-body 
386s when it brought out the 
small-footprint 386/20e in 
September.—Bill Howard 


FACT FILE: Compag 386 line; 
Compag Computer Corp. 20555 FM. 
149, Houston, TX 77070; (713) 370- 
0670. List Price: Compaq Deskpro 
386S: with IMB RAM, 1.2MB flop- 
py disk drive, Compag enhanced 
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« keyboard, $3.799, with 20MB hard 

$ disk, $4,499; with 40MB hard disk, 
$5,199. Compaq Deskpro 386/20¢: 
with IMB RAM, 1.2MB floppy disk 
drve, Compaq enhanced keyboard, 
$5,199; with 40MB hard disk. 
$6,599. with |1OMB hard disk. 
$7,999. Compaq Portable 386: 
with IMB RAM, 1.2MB floppy disk 
drive, 40MB hard disk, $7,999; with 
100MB hard disk, $9.999. Compaq 
Deskpro 386/25: with IMB RAM. 
1.2MB floppy disk drive, 60MB 
hard disk, Compaq enhanced key- 
board, $8,299; with 1 LOMB hard 
disk, $10,299, with 300MB hard 
disk, $13,299. Reviewed: Compaq 
Deskpro 386S: August 1988, page 
93; Compaq Deskpro 386/20e: Oc- 
tober 31, 1988, page 33; Compaq 
Portable 386: October 11, 1988, 
page 100, Compag Deskpro 386/25: 
September 13, 1988. page 36. 
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EQUATION 
SOLVERS 


MATHSOFT INC, 


MathCAD 

MathSoft aptly describes 
MathCAD as *‘an electronic 
scratchpad for scientists and 
engineers.’’ But MathCAD is 
a superb tool for quick calcu- 
lations of considerable so- 
phistication. 

Suppose you want to com- 
pute a double integral over a 
nonrectangular region. With 
another capable package, 
you'll find yourself reaching 
for the manual to figure out 
the syntax needed to express 
an integral, its limits, and in- 
tegrand. With a keystroke 
combination, MathCAD pre- 
sents integral signs with 
placeholders for the limits, in- 
tegration variable, and inte- 
grand—just as you'd see on 
paper. This familiar meta- 
phor makes it a breeze to set 
up problems. 

MathCAD includes a large 
collection of built-in func- 
tions and constructs. Arrays 
and matrices are part of its vo- 
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cabulary, and it can solve sets 
of nonlinear equations (but 
not differential equations). It 
knows about Bessel functions 
and error functions, in addi- 
tion to the standard trigono- 
metric functions. MathCAD 
can compute correlation coef- 
ficients as well as standard 
deviations on data sets, and it 
can find spline approxima- 





tions and fast Fourier trans- 
forms. It’s also easy to imbed 
function plots in the middle of 
text and formulas. 

While MathCAD is the 
best of its type, it is not with- 
out its flaws. I find its equa- 
tion editing very unintuitive 
and its speed of calculation 
considerably slower than a 
program like Gauss. But it 
may not matter that Math- 
CAD takes 20 seconds rather 
than 5 to compute something 
if it takes 5 minutes to set up 
in MathCAD and 20 in anoth- 
er program. 

MathCAD requires a 
graphics monitor and sup- 
ports a wide variety of output 
devices. If you need more 
froma calculator than four 
functions but are willing to go 
elsewhere for your number 
crunching, you'll find Math- 
CAD an essential tool. 
—Barry Simon 


FACT FILE: MathCAD, Version 
2.0; MathSoft Inc. , | Kendall Sq., 
Cambridge, MA 02139; (800) 
MATHCAD, (617) 577-1017 in 


Mass. List Price: $349. Requires: 
512K RAM, graphics card, DOS 2.0 
or later. Not copy protected. Re- 
viewed: March 15, 1988, page 43. 
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MASS STORAGE 


PLUS DEVELOPMENT 
CORP. 


Plus Passport 

The Plus Passport stands as a 
shining example of a product 
done right. It gives you not 
only what you’d demand in a 
removable hard disk—a fast, 
dependable mechanism in a 
durable, down-sized car- 
tridge—but also a handful of 
features you wouldn’t have 
thought to request. 

The Passport borrows a 
large portion of its design 
from Plus’s popular Hard- 
Card, including the Hard- 
Card’s 40-millisecond, 
40MB Winchester disk. The 
RLL controller, complete 
with a full-track buffer, runs 
the disk at a ]:] interleave, 
making the disk perform 
more like a 28-ms drive. 
Plus’s Airlock head-parking 
technology avoids head 
crashes even during sudden 
power loss. 

The disk mechanism is 
completely contained within a 


2.4-pound casing the size of a 
VHS tape case. The disk mo- 
tors in and out of its extemal 
or half-height intemal recep- 
tacle much as a videotape 
moves in and out of its player. 

But the features that ele- 
vate the Passport above its 
competition don’t have any- 
thing to do with its size, 
speed, or durability; they 
have everything to do with 
making it a versatile and prac- 
tical removable hard disk. 

For instance, a boot selec- 
tion switch on the rear of the 
unit lets you override the hard 
disk configuration of your 
system. This feature, a real 
plus if you need to boot your 
system under OS/2 or Xenix 
every now and then, allows 
you to reassign the Passport 
as the C: drive, relegating 
your original boot drive to an- 
other designation. 

A write-protect switch and 
an optional battery holder, 
which supplies backup power 
to the Passport’s eject mecha- 
nism in the event of system 
power failure, also help ele- 
vate the Passport to its Best of 
1988 stature.—Mitt Jones 


FACT FILE: Plus Passport; Plus 
Development Corp., 1778 McCarthy 
Bivd., Milpitas, CA 95035; (408) 
434-6900, (800) 826-8022 for techni- 
cal information. List Price: Base 
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housing with adapter, $659; extemal 
chassis, $399; Micro Channel bus 
PS/2 unit, $759; 20MB disk, $595; 
40MB disk, $795. Requires: IBM 
PC, XT, AT, or compatible and DOS 
3.0 of later; or Micro Channel bus- 
based computer and DOS 3.3 or later. 
Supports OS/2. Reviewed: Septem- 
ber 13, 1988, page 258. 
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w oO R OD 
PROCESSING 


WORDPERFECT CORP. 
WordPerfect 5.0 


The best way to find out what 
makes WordPerfect 5.0 the 
best word processor of the 
year is to pick a function key 
at random and find out what it 





Choose the Print key, for 
example, and try out Word- 
Perfect’s amazingly fast 
print-preview, with graphics 
and special characters dis- 
played in exact scale. From 
the same key, try the menu 
that lets you match sheet feed- 


> er bins with different sizes or 


types of forms. Or the menu 
that lets you select soft fonts 
for automatic downloading 
when you need them, or pick 
a print job and push it to the 
top of the queue. 

Pick the Styles key to use 
style-sheet formats that can 
include boilerplate text, and 
that stay with a document 





It lakes Guts 


TolumA 
Into A Deskto 


Most desktop computers are entirely too 
big and too clumsy to make it off the desk, to say 
TE a A RT 


Two IBM-compatible internal expansion stots let you expand 
the T3200': capabilities quickly and easily. 
nothing of making it out of the office. 

But with the lightweight portable Toshiba 
T3200, that’s no longer a problem. 

Weve squeezed everything youd expect 
from a powerful desktop computer into a light, 
slender 19-pound portable — packaged to go. 

, ~~ ; It has two built- 
in IBM-compatible 
expansion slots for 
| networking and 
mainframe commun- 
ications. A 12MHz 
286 microprocessor 
for high-speed data 
| handling A 40MB 
hard disk for quick, 
easy access to all 
your applications. A 
720KB, 32” diskette drive. And a full mega- 
byte of RAM that’s expandable to 4MB for 


The T3200 ts backed by the Exceptional Care Program (no cost enroliment required). 
See your dealer for details. IBM is a registered trademark of International Business 








A separate numeric keypad 
speeds data entry. 


Machines Corporation 


A 12MH2 80286 
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Laptop 


@ 
memory that can , 
rival even the 
most muscular 
desktops around. g 

It even comes #3 
witha built-in 
EGA gasplasma % 
display and an A 40MB hard disk gives you fast access 
EGA monitor to all your most important applications. 
port — standard features that some desktops 

K consider optional extras. 

Yet, it gives you the freedom 
to go anywhere your work takes 
you — from your boardroom to 
your living room. 
ee So call 1-800-457-7777 for the 

helps speed  Loshiba computer and printer 
data handling dealer nearest you. We'll see to it 
thatyougetinon 
all the latest in- 
side information. 
A built-in EGA gas 
plasma display han- 


dles sophisticated 
graphics with 






yD, 
MUL 














In Touch with Tomorrow 


Tach Information Systems Drvasun 


hit Amenca Inc .Infe 
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when you move it to another: youcan remap the entire key- 
computer. Or choose the List: board with special characters + 
Files key and get instant ac- + or macros and switch from 
cess to a full-featured file * one keyboard to another with 
manager built into the pro- —;_ a keystroke. And the same 


FACT FILE: WordPerfect, Ver- 

ston 5.0, WordPerfect Corp., 1555 

° N. Technology Way, Orem, UT 
84057; (801) 225-5000. List Price: > 
$495. Requires: 384K RAM(5I2K_ + 

* recommended), two floppy disk ° 


gram. Or check out the Mark: key lets you choose special 
* screen fonts that give you 


Text key with its automatic 
cross-referencing. 


CAL WIZARDRY IN THE BACK- 


GROUND. 


You can press the Font 
key and select fonts either by 
name or by choosing a rela- 
tive size and letting the pro- 
gram choose the right fonts 
for you. Or you can explore 
the Graphics key that lets you 
import images in virtually any 
format, then resize or rotate 
them, put them in boxes, enu- 
merate them in lists, and an- 
chor them to specific text or 
anywhere in a paragraph or 
page. 

If you look into the Setup 
key’s capabilities, you'll find 


Sm enecsercesecsenseseeessseccess 


: background. 
+ —Edward Mendelson 


fast, text-mode underline or 


italic in VGA or any of 512 
characters with a Hercules 
card. 

But what’s best of all 
about WordPerfect 5.0 is that 
you don’t need to explore any 
special keys to enjoy its 
smooth, intuitive operations. 
More than any other word 
processor, WordPerfect is de- 
signed to let you sit down and 
write without distractions, 
while it quietly deploys its 
technical wizardry in the 
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* drives (one floppy disk drive andone > 
* hard disk recommended), DOS 2.0 


or later. Not copy protected. Re- 
viewed: November 29, 1988, 


page 117. ® 
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DISK CACHING 
SOFTWARE 
SOFTWARE MASTERS 
INC. 


Flash V Disk 


Accelerator 

It has been an uphill climb, 
but caching has moved into 
solid respectability in the PC 
marketplace. Caching soft- 
ware is now bundled with 
computers from IBM, Apple, 
Compaq, Dell, and HP. Ver- 
sion 6.0 of Flash V Disk Ac- 
celerator, one of the older PC 
caching packages, is a major 
upgrade and ups the ante 
again. 

Flash, from Software 
Masters, gives you total con- 
trol over the selection of its 
many features, although its 
automatically generated con- 
figuration can control the 
caching process for you. You 
can merge conventional, ex- 
tended, and expanded memo- 
ty into a single cache. Flash 
will save a current cache con- 
figuration, allowing you to 
keep different configurations 
for different applications. If 
you know that you will be ac- 
cessing certain files often but 
not consecutively, you can 
force them toremain in cache. 
Software Masters also pro- 
vides a RAMdisk that dynam- 
ically sizes itself to fit the data 
loaded, leaving the rest of the ; 


weoeereseoessece 
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memory pool to Flash. 

Flash can buffer writes, 
speeding up operation fur- 
ther, and it does everything 
that it can to avoid problems. 
If you remove a floppy disk or 
cartridge before it is updated, 
Flash will inform you, and if 
you try to Ctrl-Alt-Del before 
a write has been executed, 
Flash will stop the system 
from rebooting. 

Flash, Version 6.0, is fast 
and full-featured. It is one of 
the least expensive ways to 
get better performance out of 
the sysiem you already have. 
—Philip F. H. Rose 


FACT FILE; Flash V Disk Accel- 
erator, Version 6.0; Software Mas- 
ters Inc., 6352 N. Guilford Ave., In- 
dianapolis, IN 46220; (317) 253- 
8088. List Price: $69.95; upgrade, 
$25. Requires: 256K RAM, one 
floppy disk drive (1wo floppy disk 
drives or one hard drive recommend- 
ed), DOS 2.0 of later, Not copy pro- 
tected. Reviewed: November 24, 
1987, page 238. 
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PRINTERS 


HEWLETT-PACKARD 
COMPANY 


Hewlett-Packard 
LaserJet IID 


Hewlett-Packard’s printer di- 
vision has done it again: first 
the original LaserJet (1984) 
that sounded the death knell 
for daisy wheel printers, then 





WHAT YOUR ACCOUNTANT _ 


MIGHT NOT WANT YOU TO KNOW* 


* Andrew Tobias’ Tax Cut lets you prepare 
a professional quality tax return yourself — 
even if you're a novice at tax preparation. 








All the features you need 


Tax Cut automatically calculates and prints 
your completed 1040 return and up to 23 
other IRS-approved forms and schedules. It 
finds the tax approach that saves you the 
most money: whether you should file 
jointly, itemize, take the zero bracket 
amount, and much more. It features an 
instant tax summary window that lets you 
see where you stand at any point in the 
program, and “What if” calculations on any 
form or schedule for important planning 
before year-end. 


Works like an easy interview 


Unlike-other programs, Tax Cut “interviews” 
you in friendly layman’s terms and without 
IRS jargon — the same way an empathetic 
accountant might. It uses your answers to 
automatically select the schedules you need, 
and then computes and prints your tax 
return based on current tax law. All you do 
is answer, sign and file! 


You answer each question only once. Tax Cut 
automatically transfers the information to 
every line or schedule where it’s needed, and 
performs computational checks to make sure 
your answers are consistent. 


With Tax Cut, you need not see any IRS forms 
until the program prints your return. (If you 
do wish to review the forms on-screen, just 
use the easy display feature.) 


Saves you valuable time 


With Tax Cut, even the most complex tax 
returns rarely take more than one hour. 
Compare that to time-consuming trips to an 
accountant. Or treks through the January 
slush to get the proper forms from the IRS 
office. Or the time-burning tedium of 
mistake prone manual preparation, which 
has you transferring the same information 
from line to line and form to form. 
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Saves you money, too 


Tax Cut helps you know what financial 
decisions to make, and when to make them, 
for maximum tax savings. It eliminates the 
mathematical errors that can result in 
overpayment. It checks to see that you don’t 
pay more FICA than you should (a common 
mistake). And most important, with Tax Cut 
there's no more need to spend significant 
amounts of money for professional 

quality tax preparation you can easily 

do yourself. 


Comprehensive yet simple 

Tax Cut is written by a team of tax 
professlonals and personal finance expert 
Andrew Tobias. Together, they bring you a 
program that is fully comprehensive and 
current, yet simple enough for even a tax 
novice. 


Guaranteed Accuracy: A Tax Cut Exclusive 


Unlike any other program, if the IRS makes 
you pay a penalty because of a mathematical 





Iffor any reason you're not completely 


satisfied with Tax Cut, return it to us within 
fifteen days for a full refund. 





Only $79.95 suggested retail. 
See your dealer or call toll free to order: 


1-800-835-2246 ext. 12 


..0F Mail the coupon today. 


@ Includes forma 1040, 1040 ES, 2106, 2119, 2210, 2441, 3468, 3800, 
‘9003, 4562, 4797, 4052, 5605, 6251, 8582, 8508, 8615 schedules A, 
B,C, D, E, F, SE. 

© Accepts leading printers, 

@ Compatible with Andrew Tobias’ Managing Your Money. 

Requires: 





ry 2 . io 
miscalculation in Tax Cut, we'll pay the pe apg eee 
Ce een ee 
Form 
1040 Us inaividual income Tax Retum 1988 | « PC 
Label O YES, I'd like to do a professional quality tax return easily and inexpensively. 
| Send me Tax Cut for $79.95 + $2.60 shipping and handling 
pe por (CT residents add 71% sales tax). 
| Name 
| wai 
| City State Zip Phone 
| Filing Status 
Credit card # [ [ 0 C1 
| >» se — sur au" 
Signature required 
| UD Enclosed is my check payable to MECA Ventures, Inc. 
| Exemptions If lam not completely satisfied with Tax Cut, 1 will return it to you within 16 days for 
a full refund. 
| Mail coupon to: 
MECA Ventures, Ine. » 356 Riverside Avenue * Westport, CT 06880 
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the Series II (1987) that boost- 
ed quality and slashed prices, 
and now the LaserJet IID with 
both-sides printing, font rota- 
tion, and two paper trays. 

For duplex printing, the 
paper briefly exits the rear of 
the printer and flips over; 
rollers feed the paper back in 
for the second pass. You pay 
a slight speed penalty: 6.3 
pages per minute vs. 7.5 ppm 
normally. 

The new printer includes a 
12-pitch Courier font and an 
optional envelope feeder. 
Any font can be rotated 90 de- 
grees, so that every font you 
can print in portrait mode you 
can print in landscape, too. 
HP made the front-panel set- 
up a bit easier, although the 
reflective LCD remains hard 
to read. The price is more 
than competitive at $4,295. 
Too bad HP has no plans to 
add the font rotation capabili- 
ty to the original Series II. 
—Bill Howard 


FACT FILE: Hewlett-Packard 


LaserJet IID; Hewlett-Packard 
Company, 19310 Pruneridge Ave., 
Cupertino, CA 95014; (800) 752- 
0900. List Price: $4,295 Reviewed: 
Not previously reviewed in PC Mag- 
azine. 
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386 MEMORY 
MANAGEMENT 


QUARTERDECK 
OFFICE SYSTEMS 


QEMM-386 
Why should you spend good 
money on a 386 machine 
when almost every applica- 
tion program works perfectly 
well in a lesser computer? 
QEMM-386 is one good rea- 
son. Quarterdeck’s $59.95 
80386 memory manager isn’t 
an application program, but it 
helps your applications run 
faster and more efficiently. 
QEMM-386 (like Quali- 
tas’s comparable memory 
manager, 386-to-the-Max) 
loads memory-resident pro- 
grams in otherwise unused 
extended memory, above the 
DOS-standard 640K. This 
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+ gives your applications more 
> elbowroom for large files and 
means that they have to read 

: the disk less often. It also 


= means that you have room to 


+ mun large applications and 
: TSRs at the same time, as 


> function is to transform ex- 

> tended memory into LIM 4.0 
¢ expanded memory, and 

$ QEMM'’s LIM emulation is 

* the fastest available. QEMM 
* also speeds BIOS operations 
and graphics cards by copying 
slow ROMs into fast RAM. It 
also tests the RAM in your 
system and reserves the fast- 
est for the crucial 640K need- 
ed by DOS. And it occupies 
only 1.SK of standard DOS 
memory while performing all 
these feats. 

Although QEMM-386 im- 
proves the already impressive 
multitasking talents of Quar- 
terdeck’s DESQview, you 
don’t need DESQview to take 
advantage of QEMM-386. It 
works in any 386 system and 
automatically finds the right 
parameters for installation. 

How does QEMM-386 
compare with 386-t0-the- 
Max? Both are superb, reli- 
able designs. The latest ver- 
sions of both programs let 
you load device drivers as 
well as TSRs into high mem- 
ory. They’re both so inexpen- 
sive you could get both. But 
first get that 386. 

—Edward Mendelson 


FACT FILE: QEMM-386, Version 
4.t; Quarterdeck Office Systems, 
150 Pico Blvd., Santa Monica, CA 
90405; (213) 392-9851. List Price: 
$59.95; upgrade from previous ver- 
sions, $19.95. Requires: 80386- 
based system, 640K RAM, hard 
disk, DOS 2.0 or later. Not copy pro- 
tected. Reviewed: Not previously re- 
2 viewed in PC Magazine. 
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DISK CACHING 

SOFTWARE 
* MULTISOFT CORP. 
: Super PC-Kwik 
If the hot new machine you 
buy comes with caching soft- 
ware, chances are good that it 
uses Super PC-Kwik from 
Multisoft. This excellent 
caching software is bundled 
with Dell and HP machines, 
among others. PC-Kwik, 
Version 3, gives you exten- 


PPC Cerro ereaarreceerececrereoresHerorerecereoes 


sive control over your cache 
settings, from memory size 
and location to advanced han- 
dling features. And the pro- 
gram’s manual will help you 
design optimized cache con- 
figurations for your applica- 
tions. 

Super PC-Kwik caches 
writes as well as reads and 
will not write out data to disk 
if it has not changed. It can be 
set to read whole tracks rather 
than single sectors, anticipat- 
ing that you will want to read 
the rest of the track as well. 
This can speed up operations 
in spreadsheet and database 
programs, which often load 
large blocks of contiguous 
data. 

Caching programs usually 
require you to give up a siz- 
able chunk of conventional 
memory, even when you're 
using cache in extended 





Because Resources Should Be Shared 


Baylech engineers Printer Sharing. 


Make the most of your invest- 
ments in valuable printers, com- 
puters, plotters, modems, and other 
resources with a printer-sharing 
device from BayTech, We manu- 
facture a diverse product line 
engineered for flexibility and speed 
that lets you share your resources 
and maximize your investments. 


A 


From simply sharing one or 
more printers between computers, 
to creating a complete network for 
printer sharing and computer-to- - 
computer communication, BayTech 
has a device designed to meet your 
specifications. 

Call toll free today to learn more 
about maximizing your resources. 
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BayTech 


Bay Technical Associates, Inc. 
Data Communications Products Division 
200 North Second St.. P.O. Box 387, 
Bay Saint Louts, MS 39520 USA 
Telex: 9 518 BAYTECH. 
Telephone- 601-467-8231 or toll-free 


800-523-2702, EXT 982 











The big idea behind the PC system 
Me roman 


We call it Modular Systems Architecture™: a 
building block approach that protects your PC 
investment against obsolescence. It makes up- 
grading Wyse PCs a snap—literally. Because 
we've put all computing functions, even the CPU 
and its microprocessor, on plug-in boards. So as 
your needs grow, you can easily upgrade our 8 
Miz acento 5 MHz high perform- 

; ance 286, or even a 16 

MHz 386. When more 
powerful microprocessors 
are available, you'll even 
be able to upgrade our 


top-of-the-line 16 MHz 
WYSEnpc 386. 


The WYSEpe 386: 
exceptional memory 
Sy 


M4 YSE® is a registered trademark of ba eens 
Modular Systems Architecture are tra rks of 
Internationa sal Bus siness Machines. Screen. Tr Boing Gra 
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¥. §: em Wyse, WYSEpc 386, and 
secre ology. IBM is a trademark of 


Introducing SystemWyse™ Wyse PCs are 

themselves building blocks in a comprehensive 

system for creating solu- 

tions. They link effortlessly 

with our terminals, moni- 

! tors, and expansion boards 

in integrated solutions of 
exceptional quality and 
value, using industry 
standard software. And 
Pa hme power of — SystemWyse is backed by 
‘eel the company that sells 
more terminals than anyone but IBM. 

The big idea, above all, is to adapt more 
readily to change than any other PC system. 
Because survival belongs not merely to the 
fittest, but to those who remain fittest, longest. 


cali 1 800-GEL WYSE 
WYSE 


We make it better, or we just don't make it. 


It's this easy to upgrade the 
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memory. You can load PC- 
Kwik into expanded memory 
if RAM is at a premium, re- 
ducing the conventional 
memory drain to 16K while 
sacrificing little performance. 
And Multisoft’s print spooler 
will dynamically size itself to 
accommodate print jobs as 
they occur, sharing the same 
RAM with PC-Kwik. 

As processors and memo- 
ry have gotten faster, disk VO 
has become a more serious 
bottleneck, and disk caching 
is almost a necessity. Wheth- 
er you are using an old ma- 
chine and want to do some 
catching up, or a new speed 
demon and want to blow the 
roof off, Super PC-Kwik will 
help you squeeze more per- 
formance out of what you’ve 
got.—Philip F. H. Rose 


FACT FILE: Super PC-Kwik, Ver- 
sion 3; Multisoft Corp., 15100 SW 
Koll Pkwy., Suite L, Beaverton, OR 
97006; (800) 274-5945, (503) 644- 
5644. List Price: $79.95. Requires: 
64K RAM, DOS 2.0 or later. Not 
copy protected, Reviewed: January 
13, 1987, page 43. 

CIRCLE 671 ON READER SERVICE CARD 


PRINTERS 


IBM CORP. 
IBM 


Quickwriter 

These days, all the excite- 
ment in the printer market 
seems to be generated by 
glamorous laser printers that 
captivate us with their speed, 
graphics capabilities, and 
PostScript brainpower. It’s 
getting harder and harder to 
work up even a little enthusi- 
asm for any humble dot ma- 
trix printer. 

That’s why IBM deserves 
double credit for introducing 
a machine as compelling as 
the new 24-pin Quickwriter. 


Oe Oe eee Ole OO 8888 OE wo OE OEE EE SORE ESSE EES EOEEOORED SO EHE SE ESO ESSE HOS OOS SSD ODE EE HOSED HES EERE EELS 


were ccc ececceceeeccserescee 


IBM OFFERS A VERITABLE WARD- 
ROBE OF OPTIONAL PAPER HAN- 
DLERS AND FONT CONTROLLERS, 
MAKING THE QUICKWRITER ONE 
OF THE BEST-DRESSED PRINTERS 


AROUND. 


The Quickwriter was a 
standout in the crowd of 60 
dot matrix printers we evalu- 
ated in the 1988 printer issue. 
It tested at an excellent 221.9 


characters per second in draft + 


mode, and at an even more 
impressive 80.7 cps in near- 


letter-quality mode. Fewoth- = 


er 24-pin dot matrix printers 
can match these speeds. What 
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: they can’t match is the quality 
: of the Quickwriter’s out- 
put—it’s among the sharpest 
we've ever seen from a non- 
daisy-wheel impact printer. 
IBM also offers a veritable 
: wardrobe of optional paper 
handlers and font controllers, 
making the Quick writer one 
of the best-dressed printers 
around. The $849 multiple- 
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: bin cut-sheet and envelope 

+ feeder and the $349 single-bin 
sheet feeder are both smooth 
operators. An EEPROM car- 
tridge can hold up to four 
fonts in memory at a time, 
and a disk containing 29 fonts 
is available for $50. IBM also 
sells 18 fixed-font cartridges 
for $85 each to augment the 
four standard NLQ fonts. 
Standard memory is 8K, and 
a 32K printer buffer is a $75 
option. 

Most dot matrix printers 
suffer from the debilitating 
speed vs. quality trade-off: if 
you want your output fast, it 
isn’t pretty, and if you want 
your output pretty, it isn’t 
fast. The Quick writer isn’t 
the cheapest 24-pin printer, 
but it proves that sometimes 
you can have it all. 
—Donald P. Willmott 


FACT FILE: IBM Quickwriter 
Printer; IBM Corp., Contact your 
nearest IBM dealer; (800) IBM- 
2468. List Price: $1,699. Re- 
viewed: October 31, 1988, 

page 285. 
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PERSONAL 
INFORMATION 
MANAGERS 


SYMANTEC CORP. 


GrandView 


An electronic outliner is a 
wonderful tool for organizing 
your thoughts; preparing arti- 
cles, lectures, or presenta- 
tions; and keeping lists. And 
Symantec’s GrandView is the 
world’s best outliner. Grand- 
View is also a strong candi- 
date in the emerging field of 
PIMs, personal information 
managers. 

GrandView allows you to 
load as many as ten outlines at 
one time as either full-screen 
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or multiple windows. Reorga- 
nizing the outlines is a breeze: 
move an outline entry with a 
keystroke combination, mark 
a numberof entries and gather 
them to a single place, priori- 
tize the subheads of a single 
entry, or name a range of en- 
tries and define a macro to 
move the current entry to the 
named range. 

A vast array of customiza- 
tion tools allows you to rede- 
fine virtually any keystroke, 
to define keyboard macros, or 
to present various levels of 
the outline in different colors. 
And you can save a custom- 
ized window or file setup for 
later recall. 

The word processor in- 
cludes a spelling checker and 
other word processing tools 
that make it easy to add text to 
aheadline. But the program is 
particularly strong on presen- 
tation tools: it supports multi- 
ple fonts on HP LaserJet 
printers, including the most 
popular cartridges and down- 
loadable fonts. It’s a simple 
matter to place headers and 
footers, and to adjust the 
number scheme used to show 
outlines. 

GrandView runs in text 
mode, but its drop-down 
menus, dialog boxes, and su- 
perb mouse support give it a 
distinct Windows feel. It is 
simply a wonderful tool for 
organizing and manipulating 
information.—Barry Simon 


om 


.0; Symantec Corp., 10201 Torre 
ve. , Cupertino, CA 95014; (408) 
'3-9600. List Price: $295. Re- 


Be 
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BACK U P 
SOFTWARE 


Fastback Plus 
: Without warning, your hard 
: disk fails, an electrical storm 
: blitzes your data, or you acci- 
+ dentally delete your entire set 
of budget worksheets. 
One of the fastest, easiest, 


TRICAL STORM 
ES YOUR DATA. 


and least expensive ways to 
protect against data loss is to 
invest in Fifth Generation 
Systems’ Fastback Plus. 
Version 2.01 wins the prize 
for speed, convenience, 
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‘ACT FILE: GrandView, Version 


anda: 
user interface that respects the $ 


level of sophistication you de- 
: mand from a backup pro- 
: Backup and restore can be 
: launched from a command 
: file automatically, if you 
+ want to bypass the menus en- 
tirely. As for speed, Fastback 
: Plus is ready for the next 
: backup diskette before you 
: finish labeling the one you 
just removed. 
Fastback Plus takes the 
guesswork out of the backup 
* process by showing subdirec- 
: tories and their contents on a 
: Split screen. Files can be se- 
: lected for backup by name, 
: date range, directory, or ar- 
: chive bit, or they can be 
+ marked individually. A par- 
ticularly nice feature is Fast- 
: back’s ability to estimate the 
: number of diskettes and the 


WITHOUT WARNING, AN ELEC- 


SOMEHOW BLITZ- 


time required for a backup. 
Often data needs to be re- 
stored to a different machine 
or to a new directory, espe- 
cially in workgroup environ- 
ments. Fastback not only cre- 
ates DOS-readable files, but it 
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can also restore them to dif- 
ferent directories and differ- 
ent devices. Fifth Generation 
Systems has kept pace with 
the market and has consis- 
tently improved the perfor- 
mance of its product without 
jeopardizing its installed 
base. Fastback Plus, , Ver- 
sion 2.01, is a mature product 
that does a solid job of back- 
ing up data in record time. 
—Priscilla Tate-Austin 


FACT FILE: Fastback Plus, Ver- 
sion 2.01; Fifth Generation Systems 
Inc., 11200 Industriplex Blvd., Ba- 
ton Rouge, LA 70809-4112; (800) 
225-2775, (504) 291-7221 in La. 
List Price: $189. Requires: 448K 
RAM, DOS 2.1 or later. Not copy 
protected. Reviewed: May 31, 1988, 
page 108 (Version 1.01). 
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FILM RECORDERS 


MATRIX 
INSTRUMENTS INC. 


ProColor 
Film recorders producing 
slides good enough for the 
corporate boardroom used to 
cost at least $15,000 to 
$50,000. Not anymore. Ma- 
trix Instruments’ ProColor 
costs $5,995 ($7,990 with the 
controler board) and gives 
you slides of nearly the same 
quality as those from high- 
end film recorders costing 
two to five times as much. 
The ProColor produces 





Over The Years, 
Varo Darelonceb eed ses 
nae In Monitors. 


Ultra Vision 1000. A 19-inch analog 
multi-sync with VGA andupto. 
1600 x 1200resoljation. 


We made the first amber monitor 
forthe IBM PC? 

And the only 19-inch, multi- 
sync monitor to meet both IBM’ and 
Apple® graphic standards. 

Now, we're offering a family of 
high-resolution, monochrome and 
color IBM graphic standard monitors. 

The 19-inch Ultra Vision 1000 
offers extremely high resolution. 
Brilliant life-like colors. And the 
widest frequency range of any multi- 
sync monitor its size—so it works 
with virtually all graphic standards 
and resolutions. 

The 19-inch Crystal View 1901 
features our exclusive non-glare filter. 
It's a high-resolution, monochrome 
system that handles two 8/2” x 11” 
pages of text ora B-size CAD drawing 
without scrolling or shrinking. Voted 
PC Magazine’s “Editor's Choice.” 


The 14-inch, color MultiVision 
770+. A multi-sync monitor with 
more image controls for maximum 
user comfort than any monitorits size. 

Coming soon, the Super Vision 
VGA: the best VGA monitor you're 
likely to see. 


PRODUCT : HE 


Pee 
[tutivisin770 | il fe 
F cnysalview nor | fal 
Fsupervisionven | fal 

What you see here is only part of 
the picture. We have everything from 
12-inch monochrome to 19-inch, 
high-resolution color monitors. All 
with special non-glare filtering, 





Crystal View $90}. 4-19-inch syseem 
with Fahancement Fikes, built-in 
CGA, abdup 16 1280 $960 tesptation. 





superior brightness, and sharp focus 
across the entire screen. 

That’simportant. Since OSHA 
found 91% of the people using com- 
puter displays suffer from eye strain. 
Prompting state and local governments 
to respond with new work rules. 

With Taxan, the leader in meet- 
ing these new health requirements, 
you're already protected. 

Call 800-544-3888 for sales 
information and your nearest 
authorized Taxan dealer. Taxan USA 
Corporation, 16] Nortech Parkway, 
San Jose, CA 95134, (408) 946-3400. 

See why, inIBM monitors, one 
brand is clearly superior. 


TAXAN 


A Revolution in Graphics 


Taxan is a registered trademark of Taxan USA Corporation. IBM and IBM PC are registered trademarks of International Business Machines Corporation. Apple is a registered trademark of 
Apple Computer, Inc. Monochrome scteen courtesy of Xerox Corporation. 
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outstanding slides in either 
2K or 4K addressable resolu- 
tion. Text is sharp and clear, 
with no appreciable jagged- 
ness or fuzziness in the curv- 
ing lines. It can handle 256 
colors on a slide at once, out 
of a palette of over 16 mil- 
lion. The colors are evenly 
saturated and bright, and 


there is almost no banding of 
colors in a sweep back- 


ground. 


What makes the ProColor : 


so good is a combination of 


digital recording technology, : 


a high-quality CRT—with a 
7-inch-diagonal screen—and 
its fine electronic control of 
focus, beam position, and in- 
tensity. It comes standard 
with a Pentax 35mm camera 
but can also use a Polaroid 3 
X 4 Instant Camera. 


It’s no surprise that Matrix < 


has produced such a fine 
desktop film recorder—the 
company has been making 
high-end film recorders for 
14 years. Because the Pro- 
Color uses the same add-in 
board and software as Ma- 
trix’s QCR and PCR, it is in- 
stantly supported by more 
than 30 graphics programs 


with drivers for those models. : 


The ProColor has excel- 


3 lent documentation and the 
: longest warranty period in the : 
> market: 1 year. And you get 
: high-quality slide output for 
$ under $8,000. 
: —Henry Fersko-Weiss : importing it. 
: > Thestyle palette gives you 
> FACT FILE: ProColor; Matrix In- : complete control over text 
* struments Inc., 1 Ramland Rd., : style definitions: font, size, 
© Orangeburg, NY 10962; (914) 365- : leading, capitalization, style, 
: alignment, tabbing, and col- 
: or. The definitions may be 
> stored and used as templates, 
: or created as you build your 
: document. Though overall 
performance is slowed with 
the added features, page de- 


¢ tags in a text file, and pour a 
complete document. The 

+ most powerful aspect of 
: PageMaker’ s style palette 
> lets you tag a text file before 


accelerated with auto-flow 
+ and text style tagging. 


oe 
oy 
Reee 
eae 
Teer was? 
oe onset 
Texr wre 
Rouno & 
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+ 0190 (ask for Computer Graphics 

+ Marketing). List Price: $5,995, plus : 
+ $1,995 for the MVP-PC board or : 
3 $2,495 for the MVP-Star board. Re- 3 
quires; IBM XT, AT, or 100-per- 

$ cenl-compatible with a hard disk, 

512K RAM, DOS 2.1 or later. Re- 

* viewed: Not previously reviewed in « 
* PC Magazine. 5 
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4 PUBLISHING E 


ALDUS CORP. 


PageMaker : 
= Aldus Corp.'s latest offering * 
: of PageMaker brings color, : 
: style sheets, text auto-flow, 
+ and text wrap to this Micro- 
© soft Windows desktop pub- 
: lishing application. 

A powerful set of text style : tem is irregular text wrap- 
> controls has been added, > ping. PageMaker 3.0 offers 
making it possible to create a : an incredibly flexible text- 
: page template, embed style 


AROUND IT. 


A sophisticated feature of 


PC MAGAZINE ao ee 
1 


: wrap feature, allowing textto ° 


> be wrapped around any ob- 
: ject: a rule, box, photo, 
: graphic, and so on. 

Aldus has implemented a 


: spot color function and sup- 

* port of popular color printers 
: including the QMS Color- 

: Script. Any element may be 

> selected and colored although 
: the number of displayable 

: colors is limited by Microsoft 
: Windows. PageMaker allows 
: the user to edit both the name 
: and hue of each color, mak- 

: ing the addition of new colors 
> simple, while an on-screen 

: color palette speeds up the 
sign, layout, and printing are : 


color selection process. 
One of Version 3.0’s most 


: useful features is the addition 


oF 


sc 


Toa. 
f 
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PAGEMAKER 3.0 OFFERS AN IN- 
CREDIBLY FLEXIBLE TEXT-WRAP 
FEATURE, ALLOWING ANY OB- 
JECT TO HAVE TEXT WRAPPED 


: ; of import filters that allow 
: any electronic publishing sys- > youto read dBASE, Lotus 


1-2-3, Symphony, and many 


: other files directly, The beau- 


3 ty of the /-2-3 import is that 
spreadsheet cells are automat- 














Bitstream Type — 
The power to stop 
readers on the page. 


Bitstream type has rapidly 
become the most popular way 
to give printed documents the 
crisp, professional appearance 
you get only with superior type. 

But there’s actually a more 
important reason to use it. And 
that’s for the power it gives you 
to create precisely the image you 
want for each of your documents. 
So they'll stand out, get read, 
and be remembered. 

And with Bitstream type, it’s 
easy to do. We offer more than 
50 different typeface packages, 
each with 4 distinctive typefaces. 
And each with its own style and 
personality. They work with just 
about every leading MS-DOS’ 
word processing and desktop 
publishing package. And with 
PostScript; HP® LaserJet° Plus, 
Series II and compatible printers. 

Best of all, each Bitstream 
scaleable type package gives you 
hundreds more sizes—and far 
more flexibility —than font 
cartridges, and for about the 
same price. 

Let us show you how to put 
the stopping power of Bitstream 
type to work for you. Just call us 
at 1-800-522-3668, ext. 2010 
(617-497-6222, ext. 2010 in Massa- 
chusetts) for a free copy of 
“Express Yourself,” and the 
name of your nearest Bitstream 
type dealer. 


Bitstream type works with these and many other 
popular software packages. 
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Bitstream’ 
FONTWARE™ 


SCALEABLE TYPE 


© 1988 Bitstream Inc., BITSTREAM is 0 registered trode- 
mork ond FONTWARE is o trademork of Bitstream Inc. 
All product nomes ore registered trodemorks of their 
respective monufacturers. 
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ically assigned as tabbed col- 
umns in text. Previously 
spreadsheets were brought in 
as text with fixed spaces be- 
tween cells. 

Even with a $795 price 
tag, PageMaker, Version 
3.0, is a bargain compared 
with other DTP packages. 
PageMaker’s strong suit is 
still flexibility in page compo- 
sition, making it best at creat- 
ing newsletters and bro- 
chures. But longer docu- 
ments are now well supported 
with its new style palette. 
—Gerard Kunkel 


FACT FILE: PageMaker, Version 
3.0; Aldus Corp., 411 First Ave. S., 
#200, Seattle, WA 98104, (206) 
622-5500. List Price: $795, up- 
grade, $95; $47.50 for Extended 
Technical Support Subscribers. Re- 
quires: 640K RAM, hard disk, DOS 
3.1 of later, Microsoft Windows 2.0 
or 386 (comes as Windows 2.0 run- 
time program), mouse or other poini- 
ing device compatible with Win- 
dows. Not copy protected. 
Reviewed: December 27, 1988, 
page 124. 
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PRINTER FONTS 


IQ ENGINEERING 
Super Cartridgel 


1988 didn’t start out as the 
best of years forowners of HP 
LaserJets and other pre-Series 
If laser printers. Sure, we 


$ were still enjoying clock- 

: worklike performance and ra- 
* zor-sharp output from our 

: first-generation lasers. But 

> the news was full of soft fonts 
: and fancy graphic tricks that 

: our limited-memory ma- 

: chines will never see. Not 

: willing to fork over the price 

: ofa Series II to get a Post- 

: Script brain transplant, we 

+ learned to be creative with our 
: single-font cartridge. 

* Then the dam broke. That 
: lonely socket became home 

+ for 55 fonts; virtually all the 
fonts that HP spread over 23 
cartridges were suddenly 
available in the Super Car- 
tridge I from IQ Engineering. 
Other vendors followed with 
lesser assortments, but no-, 
body has a deal nearly as 
good: the Super Cartridge I 
retails for $499 and is compat- 
ible with all HP lasers, as well 
as many compatibles. 

1Q left behind only the 
most homely of HP’s fonts 
and emulated other fonts’ ap- 
pearances by raiding public- 
domain libraries and cleaning 
up some of these fonts for bet- 
ter legibility. The results are 
always pleasing to the eye and 
convenient to use. A few 
clever maneuvers were re- 
quired to squeeze so much 
into one cartridge: HP has set 
a512K address space for 
fonts, so 1Q Engineering had 
to use compression tech- 
niques to fit all 630K into one 
cartridge. 

Super Cartridge I is the 
best thing to happen to Laser- 
Jet owners since they bought 
their printer. —Gus Venditto 


IQ Engineering, P.O. Box 60955, 
Sunnyvale, CA 94088; (408) 733- 
1161, List Price: $499. Requires: 
HP LaserJet (any model) or compati- 
ble printer. Reviewed: July 1988, 
page 38. 
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FACT FILE: Super Cartridge I; 


HARDWARE 
ACCESSORIES 


CURTIS 
: MANUFACTURING 


: COMPANY INC. 

: Curtis Clip 

: We don't do comparison tests 
= on $6.95 pieces of plastic. 

: Anyway, in the case of the 

+ Curtis Clip, it would be no 
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166 


contest. After we'd seen 6 or 
more years of various manu- 
facturers trying to position 
paper next to our monitors, 
> Curtis finally got it right. 
: We've seen pantograph arms, 
things with more moving 
parts than a grandfather 
clock, pedestals, and easels 
with gooey spots that collect 
everything but your papers. It 
comes to this: the Curtis Clip 


. 
° 
. 
. 
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WE’VE SEEN EASELS WITH GOO- 
EY SPOTS THAT COLLECT EVERY- 
THING BUT YOUR PAPERS. 





wee Save a Bundle 
“On Our New Bundle. 


A lot of accounting software 

AL companies will try to tell you 
their product does more than just 
accounting. So even though you can 
get Peachtree Complete™ II — the 
most complete accounting software — 
for a lightweight $199, we won't tell 
you that it's more than an accounting 
package. Just that it’s the most 
accounting power you can get for 


Now we've bundled Peachtree 
Complete II and Peachtree Data 
Query™ Il together, and cut the price 
$100. So you're not only getting full- 
featured accounting, you're also get- 
ting custom reporting and analysis. 
Peachtree’s “Double Bonus Bundle” 
gives you two first-rate software 
packages for one low price — Peachtree 
Complete II, The Business Accounting 
System and Peachtree Data Query Il, 
the Custom Reporting Tool for Peach- 
tree Complete II, both for only $298. 
And that's the best deal around. 

Still Just $199 Complete. We will cootinue to tell you that Peachtree 
Complete II offers the most powerful accounting software you can buy at 
virtually any price. Designed and sold as a $5,000 accounting system, the 
latest version of Complete Ii represents a vastly expanded and improved 
product, yet sells for an Incredibly reduced price of just $199. With that kind 
of value, and more than 250,000 satisfied users, our record speaks for Itself. 

Peachtree Complete Il is a comprehensive accounting system developed 
to meet the needs of small- to medium- 














the best deal on the best accounting 
software, why not get an even better 
bargain? Extend the power of your 
Peachtree accounting to include the 
Most advanced custom reporting and 
analysis with PDQ li, and when you 
buy both, save $100! 

~~ PDQ im lets you turn raw figures 
into highly sophisticated reports, 
allowing you full access to the impor- 
tant accounting data In your Peachtree 
Complete II files. From the simplest 
mailing labels to the most detailed 
budget analyses, Peachtree Data Query 
Il opens up p the potential of your 
computerized accounting, with no tisk 
to your files, and no re-keying of — 
accounting data, 

And now, PDQ Is easier than ever 
to use, with all new user instructions 
and on-line practice sessions that lead 
you through the system and build 
confidence as you go. 

Choose from PDQ's own pre- 
defined reports, design your own (and 
store the formats for future use), even export data to popular applications 
like dBASE Iit® and Lotus 1-2-3% PDQ’s simple, clear approach to report 
writing allows maximum control and flexibility. You can begin creating 
reports with PDQ in just minutes. And as you continue using it, PDQ can 
perform highly complex, intricate analyses, 

Save a Bundle When You Buy Both. We think using PDQ to make 
Peachtree Complete Il more than an accounting system makes good busi- 
ness sense. So we bundled them 








size busioesses. It comes with eight 
high-power modules that may be used 
individually, or fully integrated for 
absolute maximum accounting efficiency: 
© General Ledger * Inventory 
© Accounts Receivable ¢ Payroll 
© Accounts Payable —* Fixed Assets 
* Invoicing © Job Cost 
And Peachtree Complete Il is 
designed using the latest software 
innovations, like full-color scrolling 
reference tables, pop-up windows, 





Compare Feature for Feature 


General Ledger 

© Chart of Accounts includes 16 suggested x04 26,000 
user defined accammts 

© Financtal statement comparisons mus include 
Current peried and year to date with budget and/or 
Prior period comparison, 

Accounts Receivable/ Invoicing 

© Maintains open item of balance forward customers 

© {ip to 14 400 castomens, 

Accounts Payable 

© Partial payments of Invoices 


ty 14 400 w 

* Sicherks pases ‘with unlimited tervoice bnting on stab 
Inventory 

© Suppurts average last purchased and standard 


‘costing methods 
© Lp to [9 300 inventory Nems (SKtI9) 


Fined Assets 
© Handles 15 000 acsets smd 13 methods of 
depreciation 


Job Cont 

© Tracks cous and profitability en a job ty job bunts 

Payroll 

© Built-in current wear federal state city and county 
tax tables for all $0 states wiih automatic calcole 
Yon capabilities 

© Automatic pavroll processing supporting hourly 

commission of drsw against commission 

pay types 

© Printed and magnetic media W 29 penermed 
automatic: 

© Processes ap to 3,900 employees 

And Many More! 


together and made it well worth your 
while. For a limited time, Peachtree's 
“Double Bonus Bundle” Is available 
for just $298. That's two regularly- 
priced $199 packages for one low 
price, and that's a savings of $100. 
The “Double Bonus Bundle” is a 
limited-time offer, so call today! 

And of course, if all you need is 
the best accounting package your 
money can buy, Peachtree Complete Il 
by itself is still only $199. 








and short-cut keyed menus. We've 
increased numeric capacities as high as $999,999,999.99 in key areas, 
added Service Invoicing, included Range Printing, and expanded to allow 
an unlimited number of companies. 

Error handliog is quick and easy, with plain English messages and sug- 
gestions. Context-sensitive Smart HELP is on-line, all the time. And as 
always, Peachtree Complete If comes with the most thorough documentation 
——a separate quick-start Installation Guide, Accounting Primer, seven- 
volume Reference Library, and extensive on-line tutorials on each module — 
all at no extra e. 

Save Even More on Peachtree Data Query II. So while you're getting 








Money Back Guarantee. As with 
all our products, we stand behind Peachtree Complete Il and PDQ II with a 
toll-free hotline for technical support ($1 per minute, $20 minimum on 
your credit card). And both are covered with a 30-day money-back 
guarantee when you buy directly from Peachtree. If for any reason you're 
not satisfied, you can return the product within 30 days for a prompt 
refund. That's the Peachtree Software promise. (A $25 restocking fee applies 
to all returns. ) 


Hardware Specifications: Requires PC/MS-DOS version 2.0 or higher with 384K of usable 
memory (512K required with DOS 3.3) and a minimum 10 MB hard disk. For use with the 
1BM® PC, PC XT, PC AT, Personal System/2™ and compatibles, 3 4” media optionally available. 
Not copy protected. 


To Order by Mail Add $12.50 Shipping and Handling* 





Call Now to Order 
1-800-247-3224 


(or call 1-404-564-5800) 





(In Georgia add applicabie sales tax.) 
Call for international rates. 


Peachtree Software 


A Member of the intelligent Systems Family 
4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
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Some People Buy 
FastWrite VGA 


For Its Blinding Speed. 





And then again, some people buy it for its high 
resolution. Or its 100% hardware compatibility. 

But whatever you buy it for, FastWrite VGA is 
guaranteed to give a VGA performance like you’ve 


never seen before. use FastWrite VGA outperforms 
all competitive VGA boards. Pure and simple. 

‘ou see, this powerhouse s s standard IBM 
VGA in both color and resolution. Which means you get 
resolution up to 800 x 600 with 16 colors, or 640 x 400 
with 256 colors. 

We even offer a 256K memory upgrade that gives 
you 640 x 480 with 256 colors and our exclusive non- 
interlaced 1024 x 768 with 4 colors. 

And not only is Fast Write VGA 100% register 
level compatible, it's also the only VGA solution that’s 
form factor compatible. It has the same daughter card con- 


The following are registered and unregistered trademarks af the companies listed: FastWrite VGA, Video Seven Inc., PS/2, Display Adapter, International Business Machines 


nectors as the IBM PS/2 Display Adapter, to accommodate 
hardware add-ons in the future. 

What's more, your current VGA software—or 
any you plan to buy—is guaranteed to run on FastWrite 
VGA. Even OS/2 ucts. It’s backwards compatible 
with EGA, CGA, MDA and Hercules modes. So all your 
software will run faster than ever before. : 

Of course once ie buy, you get free technical 
support, guaranteed VGA compatibility and a full five-year 
warranty. All for a price that won't leave you staring 
blindly into your wallet. 

So visit your local dealer and find out mae about 


Fast Write VGA. 
VIDEOW SEVEN 


We guarantee 
that you'll see 

46335 Landing Pkwy., Fremont.CA 94538, (415) 656-7800. 
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the difference. 


ration 


Corpo! f 
Vanabie frequency monitor required for greater than 640 x 480 resolution. Monitor capable af 48 KHz needed for 1024 x 768, Video Seven reserves the nghbt tochange specifications without notice. 
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works. It hangs off either side 
of your monitor, takes up no 
desk space, and even folds 
back out of the way. What are 
you waiting for? Go out and 
get one on your lunch hour. 
Before the price goes up. 
—Bill Machrone 


FACT FILE: Curtis Clip; Curtis 


Manufacturing Company Inc., 30 
Fitzgerald Dr., Jaffrey, NH 03452; 
(603) 532-4123 ext. 87 for local deal- 
er. List Price: $6.95. Reviewed: 
Not previously reviewed in PC Mag- 
azine. 
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DATABASES 


DATAEASE 
INTERNATIONAL INC, 


DataEase 
DataEase is a database man- 
ager that allows you to set up 
relationships between differ- 
ent data tables simply by an- 
swering questions and filling 
in blanks on the screen. You 
can create sophisticated ap- 
plications with custom menus 
and complex, formatted re- 
ports, and never write a single 
line of programming code. 
You create data entry 
screens by painting fields on 
the screen and then answering 
a series of questions about the 
field characteristics. Al- 
though it has an extremely 
powerful and flexible query 
language, DataEase will 





prompt you through every 
step. 

DataEase also automates 
procedures that other pro- 
grams would require a page 
of programming to accom- 
plish. You can define a field 
as sequential, and DataEase 
will increment it for each new 
record. You can quickly cre- 
ate a prompt screen that asks 
for information required to se- 
lect records needed for a 
stored report. And this is ac- 
complished through the con- 
sistent use of function-key 
commands, an interface most 
users will find extremely easy 
to handle. 

DataEase puts more pow- 
er in a user’s hands with less 
effort than practically any 
other product on the market, 
but that’s not the only reason 
it deserves its Best of 1988 
status. DataEase has grown 
into a full-blown family of 
products covering a wide 
range of applications. 

There is no database pro- 
gram as easy to set up and as 
powerful as DataEase LAN, 
and it is a snap to convert sin- 
gle-user applications to the 
multiuser version. DataEase 
Connect does the same for 
mainframe databases, making 
it easy for the PC user to use 
data seamlessly in a wide 
range of mainframe formats 
while maintaining security 
and integrity. 

DataEase Developer 
automates custom application 
development and documenta- 
tion, and DataEase Exec is an 
affordable runtime version. 

The DataEase family is an 
excellent demonstration that 
power and ease of use don’t 
have to be mutually exclu- 
sive.—Alfred Poor 


FACT FILE: DataEase; DataEase 


International Inc., 7 Cambridge Dr., 
Trumbull, CT 06611; (800) 243- 


5123, (203) 374-8000 in Conn. List 
Price: DataEase, Version 4.0 (sin- 
gle user or first user on LAN), $700; 
DataEase Workstation Pack, Ver- 
sion 4.0 (adds three users on LAN), 
$750; DataEase Developer, Version 
1.0, $1,995; DataEase Exec, Ver- 
sion 1.1, $750; DataEase Connect, 
Version 1.0, $995. Requires: 640K 
RAM, DOS 3.1 or later. Not copy 
protected. Reviewed: November 15, 
1988, page 249. 
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COMMUNICATIONS 


INTEL CORP. 
Connection 
CoProcessor 


Your word processor can 
send a file to a printer but 
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When you're in a word 
processor or spreadsheet, 
wouldn’t it be handy to send a 
document toa LAN or fax just 
as easily as to the printer on 
your desk? DCA and Intel 
have written a communica- 
tions standard that should let 
you do just that. It’s called 
DICAS (DCA/Antel Commu- 
nications Application Speci- 
fication), and both your soft- 
ware and hardware must 
conform to it. Last Septem- 
ber, Intel started shipping the 
first DICAS-compatible hard- 
ware product, the Connection 
CoProcessor. 

The Connection Co- 
Processor is an XT/AT-com- 
patible add-in board with a 
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SOR IS THE FIRST STEP TOWARD 
SEAMLESS COMMUNICATIONS 
FROM WITHIN YOUR FAVORITE 
APPLICATION PACKAGES. 


probably not to a fax ma- 
chine, LAN, or e-mail sys- 
tem. To do that, you have to 
run special programs that talk 
to the outside world—usually 
a different one for each kind 
of transmission. 
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9,600-bit-per-second fax mo- 
dem and an option slot for a 
communications daughter- 
card. For now, a 2,400-bps 
Hayes-compatible modem is 
the only available daughter- 
card, but expect network 














XyWrite III Plus 


makes powerful word processing 
a piece of cake. 


New A La Carte menus let you use the 
power of XyWrite III Plus right from the 
Start. A single keystroke produces a menu 
of logical options. Simple choices achieve 
sophisticated results. 

A La Carte menus are an alternative to 
XyWrite’s command system. They let you 
go to work immediately while reinforcing 
the commands and reducing the learning 
curve. They also provide help for the task 
at hand. 

Unlike other menu systems, you can 
choose to work with A La Carte or with- 
out it. After all, when you know exactly 
what you want, you don’t need to consult 
amenu. 


w® XYQUEST 


For product & dealer information contact: 
XYQUEST, Inc. 

44 Manning Road, Billerica, MA 01821 
(508) 671-0888 


#1 RATED ADVANCED 
WORD PROCESSOR, 1988 


“ © XYQUEST 
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cards soon. The CoProcessor 
also has an 810 mini/DIN jack 
that will connect to an Apple 
LocalTalk network, or an in- 
put port for a digitizer, light 
pen, or mouse. 

The CoProcessor works in 
the background and uses a 10- 
MHz 80188 chip to take the 
communications load off your 
CPU. If you communicate di- 
rectly with another Connec- 
tion CoProcessor-equipped 
PC over phone lines, the 
board’s fax modem transfers 
files at a snappy 9,600 
bps—with no impact on your 
foreground tasks. The Intel 
software that drives this is 
easy to install and use. 

So far only one application 
programn—Q&A from Sy- 
mantec—drives the Connec- 
tion CoProcessor directly. 
While waiting for more appli- 
cations to support DICAS, 
you can mun the Connection 
CoProcessor’s own software 
todo conventional communi- 
cations jobs very nicely. And 
the wait may not be long. Ma- 
jor software houses, includ- 
ing Borland, Microsoft, Lo- 
tus and Ashton-Tate, have 
promised to write programs 
conforming to the DICAS 
standard. 

Intel's Connection Co- 
Processor is the first step— 


and a convincing one—to- 
ward seamless communica- 
tions from within your favor- 
ite application pack- 
ages.—Jared Taylor 


FACT FILE; Connection Co- 
Processor; Intel Corp., Mail Stop 
03-07, 5200 NE Elam Young 
Pkwy., Hillsboro, OR 97124; (503) 
629-7354. List Price: $995. Re- 
quires: Full-length stot. Reviewed: 
October 31, 1988, page 52. 
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INTEGRATED 
SOFTWARE 


SOFTWARE 
PUBLISHING CORP. 


PFS:First Choice 


Elegant, simple, powerful. 
These are lofty words to use 
when describing a software 
program, but they are the best 
words to use when it comes to 
PFS-First Choice. 

PFS.First Choice is an in- 
tegrated package with word 
processing, database, spread- 
sheet, graphics, and commu- 
nications, and yet it is only 
one of Software Publishing’s 
treasures. Chances are, you 
probably already use some- 
thing from the company’s ar- 
senal of easy-to-use pro- 
grams, whether it is 


PC MAGAZINE 


: PFS:Professional Write or 

: the stellar Harvard Graphics. 
:  PFS:First Choice’s inter- 
¢ face makes the package a 

: pleasure to use. It comes with 
> beautiful pull-down menus 
and has a universal clipboard 
that lets you copy from one 
application to another. The 
word processor has a dictio- 
nary and thesaurus, and the 
spreadsheet can read and 
write Lotus 1-2-3 files. The 
graphics are a subset of Har- 
vard Graphics, and the data- 
base is plenty powerful. 

Partially in response to 
Microsoft Works, Software 
Publishing has added some 
powerful enhancements to 
PFS:First Choice in Version 
3. Just to mention a few, 
PFS:First Choice now has 
support for Lotus 1-2-3 .WK1 
files and multiple rulers in 
documents, and it can create 
table views in the database. It 
can record keystrokes to cre- 
ate macros, and you can even 
configure PFS:First Choice 
as a DOS shell to call other 
programs from the main 
menu. 

You’ ve got to hand it to 
the folks at Software Publish- 
ing. They've got it down: an 
interface that is simply stun- 
ning, enough features to satis- 
fy most users, and a clear, 
straightforward presentation. 
Microsoft Works, look 
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out—PFS.-First Choice is just 
plain better. 
—Christopher Barr PCr 


FACT FILE: PFS.First Choice, 
Version 3.0; Software Publishing 
Corp., P.O. Box 7210, 1901 Land- 
ings Dr., Mountain View, CA 
94039-7210; (415) 962-8910. List 
Price: $159. Requires: 512K RAM, 
DOS 2.0 or later, two floppy disk 
drives or one floppy disk drive and 
one hard disk drive. Not copy pro- 
tected. Reviewed: March 15, 1988, 
page 222 (Version 2.0). 
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THE BEST OF 1988 
CONTRIBUTORS 


PC Magazine, editors: 
Christopher Barr, manag- 
er of PC MagNet; Frank J. 
Derfler, Jr., workgroup 
systems editor; John Dick- 
inson, director of PC Labs; 
Bill Howard and Gus Ven- 
ditto, executive editors; 
Mitt Jones and Priscilla 
Tate-Austin, senior edi- 
tors, Gerard Kunkel, di- 
rector of art, design, 
graphics, and electronic 
publishing; Bill Mach- 
rone, editor-in-chief and 
publisher; Philip F. H. 
Rose, PC Labs project 
leader; Paul B. Ross, man- 
aging editor; Jared Taylor, 
West Coast editor; Donald 
P. Willmott, associate 
editor. 





Contributing editors: 
Edward Mendelson, Jeff 
Prosise, Robin Raskin, 
Richard Hale Shaw, Jim 
Seymour, M. David 
Stone. 


Frequent contributors: 
Bruce Brown, Ross M. 
Greenberg, Joel N. Orr, 
Alfred Poor, Barry Simon, 
Henry Fersko-Weiss. 





Shop PC Brand for the best quality, 


finest performing IBM compatible 
systems at the best price. 
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PC BRAND offers 
you more... 


Welcome to PC Brand. 
Your first place to shop. 
Your best place to shop 
for top quality IBM com- 
patible systems, custom 
configured to your exact 
specifications, and thou- 
sands of quality name 
brand peripherals & 
accessories. 


Choose from over 10,000 
items in stock... all at 
unbeatable prices! 


Free Freight, 
Toll-Free Support, 
5-Year Warranty 
and more... 


Everyone promises you 
great service. We deliver 
the tangibles. 


Free freight ¢ Fast delivery 
¢No credit card surcharges 
¢ A 30-day Money-Back 
Guarantee on every system 
we sell ¢ Toll-Free Technical 
Support that will stay with 
you until your questions 
are answered and your 
problem is solved « And 
our exclusive 5-Year War- 
ranty (call for details) on 
all PC Brand products. 


Call PC Brand today. 


For the best selection... 
the best products...at the 
best price, you can't do 
better than PC Brand. Call 
PC Brand today! 
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PC BRAND 286/20 $1400 








12 MHz Clock, Zero Wait tant 
Norton SI 15.3 «~Landmark™ Speed 16¢MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 


Standard System Features: 
© 80286 Processor Operating at 12MHz with Zero Wait States 
delivering 16MHz Effective Throughput 
© 512K RAM expandable to 4MB on the System board using 
256K and/or 1MB 100ns RAM chips 
© 1.2MB 5.25” or 1.44MB 3.5" Diskette Drive 
* High Performance Dual Hard Drive/Floppy Drive Controller 
Enhanced 101-key AT Style Keyboard 
© High Capacity System Power supply 
® Real Time Clock/Calendar with 5 Year Battery 
* 80287 Co-Processor Support 
® Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 
. ® Built-in System Board LIM EMS hardware drivers 
© User configurable 1/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 
© 8Slot motherboard design (6 16Bit & 2 8Bit) 
© Small foot print case with 5 Disk Drive bays 
Options: 
« Full size 5 drive case ¢ Factory Installed RAM Upgrades 
© Custom configurations w/Name Brand peripherals of your choice 
* Compagq® Style LCD Portable * Tower Case 


Standard Pre-Built Configurations: 


286/12 With 512K, Hard Disk rive, Monitor & Video Card 


= tet 












Ideal Novell Server! 


sae 
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20 MHz Clock, Zero Wait Operation 
Norton SI 20.4 -Landmark= Speed 25.9MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features; 

© 80286 Processor Operating at 20MHz with Zero Wait States in 
interleave mode delivering 26MHz Effective Throughput 

* 512K RAM expandable to 8MB on the System board using 256K 
and/or 1MB 100ns RAM chips (4MB on motherboard and 4MB 
on optional special interleaving daughter card) 

© 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

High Performance Dual Hard Drive/Floppy Drive controller 

Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

© Real Time Clock/Calendar with 5 Year Battery 

* 80287 Co-Processor Support 

® Industry Standard BIOS with full MS/DOS, 08/2, XENIX, 
NOVELL, 3COM, and PCNET compatibility 

© Built-in System Board LIM 4.0 EMS hardware drivers 

User configurable I/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

© 8 Slot motherboard design ( 6 16Bit & 2 8Bit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 

© 386SX Upgrade * Tower Case © 4MB Interleaving Ram Card 

© Custom configurations w/Name Brand peripherals of your choice 

* Compaq® Style LCD Portable ¢ Factory Installed RAM Upgrades 


Standard Pre-Built Configurations: 
286/20 With 512K, Hard Disk Drive, Monitor & Video Card 
Se es 
ULRLL [1:1 ESDI | 1:1 ESDI 
Meno {sie [sie [sero sos [ssuoo srs | 


TURN PAGE FOR MORE PC BRAND SYSTEMS... 
FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 





To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 ) el Cee 


PC Brand, Inc. 954 West Washington Street, Chicago, IL.60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6pm CST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-5ERV 
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[xe] BRAND" 


YourBest Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 





| PCV20 AD-II $695 | 


15 MHz Throughput in an XT. Complete 
with Monographics Card & Monitor. 
512K, 360K Drive, Mono Card & Monitor, 84-Keyboard 


Standard System Features: 
¢ * IOMHz Nec V20 CPU with 1.5 times the power of the 8088! 
¢ 512K RAM standard. Expadable to 6440KB 
¢ One 360K Floppy Drive « 84-key AT Style Keyboard 
* 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 
¢ All Ports and FDC Built into Motherboard 
for Increased Reliability 

© Hercules Compatible Graphics Card 
® 12" Monochrome Monitor 
© Accomodates up to 4 HH Mass Storage devices 
® AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 
© Set-up & Operating instructions. 


Standard Pre-Built Configurations: 
PCV20 AD-H With 512K, Hard Disk Dnve, Monitor & Video Card 


Rai EE ee 


i saa | 
Pcs [em [0 [oe [sire | sn] 
Pca | 09 | one | one | sis 





| PC BRAND 386/20 $2100 | 





20 MHz Clock, Zero Wait Operation 
Norton SI 24 ¢ Landmark Speed 30MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

® Intel 80386 Processor Operating at 20MHz with Zero Wait States in 
interleave mode delivering 30MHz Effective Throughput 

*® 1024K RAM standard expandable to 16MB via 32Bit RAM boards 
using 256K and/or 1MB 100ns RAM chips 

© 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

High Performance Dual Hard Drive/Floppy Drive controller 

* Enhanced 101-key AT Style Keyboard 

© High Capacity 200 Watt System Power Supply 

Real Time Clock/Calendar with 5 Year Battery 

® 80287 or 80387 Co-Processor Support 

¢ Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

© User configurable I/O timing permitting compatible operation 

with older peripherals or faster 1/O for newer devices 
8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 
® Medium foot print case with 5 Disk Drive bays 
Options: 

© 32/64KB Cache Processor « Weitek Coprocessor * Tower Case 

* Custom configurations w/Name Brand peripherals of your choice 

¢ Compaq® Style LCD Portable * 8MB32Bit RAM Card Upgrade 


Standard Pre-Built Configuration: 









386/20 With 1024K, Hard Disk Drive, Monitor & Video Card 


Septet [al 
UIRLL 11E5D) 

 ss096 | sss00_| 472s | 

es oe | s4300 | $5117 | 
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TOWERCASE _ $220 


Add $220 to any Desktop Configuration 


Modeled in IBM's PS/2-80 
Style, this unit offers: 


220 Watt Power Supply 

Two 3.5" Front Accessible Drive Bays 

Two 5.25” Front Accessible Drive Bays 

One 5.25" FULL SIZE Internal Drive Bay 

TURBO MHz Digital Speed Display 

Easy Access Snap-off Side Panel for quick 
“no-screwdriver" access to internals 
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_PCBRAND 386/25 $2450 Your PC Brand Advantages: _ 





30-Day Money Back Guarantee 
Free Freight 
Toll-Free Support 
Toll-Free Service 
No Credit Card Surcharges 
-+5-Year Limited Warranty 


*Asa PC Brand customer, you'll enjoy the best warranty coverage in the industry 
Warranty covers all PC Brand system motherboards, power supplies, RAM, keyboards: 
and all expansion cards. 100% parts & Labor are covered your first year 80% parts 
year-2. 00% parts year-3 40% parts year4 20% parts year-5 Additional extended 
coverage contracts available for a fee Floppy, hard disks and tape drives are covered 


o Seery, 





"Faster Than A Speeding Bullet!" Sener apie way wenn alae nego 
Computer Shopper Cover Story 
November, 1988 LCD PORTABLES ‘om $1770 






25 MHz Clock, Zero Wait Operation 
Norton SI 28.3 » Landmark Speed 35MHz 286 & 386 Systems 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard *512K,1.2MB Drive, 


Standard System Features: Combo Controller, 
© Intel 80386 Processor Operating at 25MHz with Zero Wait States in Backlit Display g 


interleave mode delivering 35MHz Effective Throughput 


* 1024K RAM standard expandable to 16MB via 32Bit RAM boards *386 Systems 
using 256K and/or 1MB RAM chips come w/1024K. 
© 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 
» High Performance Dual Hard Drive/Floppy Drive controller Select the power é& features of our 286 & 386 desktops in a self- 
» Enhanced 101-key AT Style Keyboard contained, light (20 Ibs.) high impact plastic housing similar to 
» High Capacity 200 Watt System Power Supply the COMPAQ® Portable III. 
© Real Time Clock/Calendar with 5 Year Battery 
* 80287 or 80387 Co-Processor Support All feature: 


© 640 x 400 Backlit Supertwist LCD by TOSHIBA 

© Monographic é& Color operating modes, EGA Optional 
© External Monitor Support. External Keyboard Port. 

¢ 5 expansion slots (3 long, 3 short) © 86-key keyboard. 

© Accomodates two 5.25” or 3.5" Floppy /Hard Disk Drives 
© 200 Watt 112/220 Autoswitch Power 

© Serial, Parallel, Game Port, Clock/Calendar Standard 


© Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 
NOVELL, 3COM and PCNET compatibility 

© User configurable 1/O timing permitting compatible operation 
with older peripherals or faster 1/O for newer devices 

* 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 

© Medium foot print case with 5 Disk Drive bays 

Options: 
© 32/64KB Cache Processor * Weitek Coprocessor » Tower Case Standard Pre-Built Configuration: 


© Custom configurations w/Name Brand peripherals of your choice 

:Campuge Syl LCD Porublew aD S2DH RAM Ce 
om | 286/12 
1 Roppy| so 

$3210 






Standard Pre-Built Configurations: 









386/25 With Hard Disk Drive, Monitor & Video Card 
40MD-40MS | 40MB-25MS | SOMB-25MS | 110MB-25MS | 150-16MS | 320-16MS 
DARL hiesor | T1ESDI 


s2040_|sao19_| 
| BGA |ssx34_|ss4a3 [$3574 | saeso | s4600_| s5467_| 













SAVE ON NAME BRAND PERIPHERALS... SEE OUR AD ON FOLLOWING PAGES.. 


To Order Call 1-800-PC BRAN D 





(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 —] 


PCBrand, Inc. 954 West Washington Street, Chicago, IL.60607 1-800-722-7263. We are open Monday thru Friday: Bam to 6pm VISA, rae 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 
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Shop PC Brand ‘Today. 





LAPTOP COMPUTERS* 
TOSHIBA 
1000; 512K, 80C88, 2 FDD serene $769 


1200FB; BACKLIT,640K,80C86,2FDD .. 1535 
1200HB; BACKLIT,1MB, 20MB HB.... 5 
3100/20; 1MB, 80286, 20MB HDD, FDD. 
3200; IMB, 80286, EGA, 40MB HDD, FDD... 3650 
5100; 2MB, 80386, EGA, 40MB, FDD.....4795 
NEC 

MULTISPEED EL-2. 
MULTISPEED HD .. 
MITSUBISHI 
MP286L-220; 80286, 20MB HDD, FDD....... 








2439 
Call on New NEC & TOSHIBA Models 





| MONITORS* 


NEC 

Multisyne Il 14" (800x600) EGA/VGA $589 
Multisync GS 14"Mono white/amber/green) 199 
Multisyne Plus 15" (960x720) .. 73 
Multisyne XL 19” (1024x768) .. 
MAGNAVOX 

All Magnavox monitors feature 2 Yr. Warranties! 
12” Amber TTL Monochrome ....... 79 
14° VGA Paper White Flat Screen 
13" RGB (640x200) Color 
13" EGA (640x400) Color..... 

14° VGA (800x600) Color .... 

PRINCETON GRAPHICS 

Max 12 TTL Monochrome ........000-0000000 $138 
Max 15 15” Multifreq. Monochrome .....Call 
Ultra 16 16" Multifreg- EGA/VGA 
HX-12 12" Hi-Res Color... 
Ultrasync 12" Multifreg. EGA/VGA 
LM 300/301 Full Page Desktop Pub. ..... 
AMDEK 

410 Series 12"Mono Wht./Amb./Grn. $149 
1280 Desktop Pub. Mono Display .......... 679 
MITSUBISHI 

1381 Diamond Scan .... 
3905 19" CAD Monitor 
SONY 

Multiscan 1303 13" (800 x 600) .. 
Multiscan 1302 13" (1024 x 768) 
ZENITH 

1490 Flatscreen Enhanced ............sssees +100 5600 


NEC 14"Multisync II 


800x600 Resolution EGA/VGA Monitor 





"1955 























MODEMS __ 


PC BRAND 100% Hayes Compatible! 
1200 Baud Internal w/PC Talk It .. 
1200 Baud External ........--:.00e i 
2400 Baud Internal w/Bitcom 
2400 Baud External 
HAYES 

1200 External ... 
2400 External .. 
TELEBIT 
Trailblazer+ 19,200KB ......... 
US ROBOTICS 

Courier HST/9600 .... 
HST/IX 9600 ..... 


Gatxcsuat-) M\y levels eats) 


100% Hayes Compatible. Free Software! 


1200BPS $52 


2400BPs $95 
TAPE BACK-UP 


SPECIAL 


40MB Internal Tape Back-Up 


$200 


Uses DC2000 Series Micro Cartridges same as Irwin. 
XT/AT and Novell Compatible! Limited Quantity! 


VIDEOCARDS 


PC BRAND 
Mono Graphics w/Printer Port ... 
Color Graphics w/Printer Port 
EGA aaa Autoswitch .. 
VGA... dianeeereaviaee 

























PARADISE. 
Autoswitch 480 EGA . $177 
VGAZF erseescseesssessottens 279 


VGA+ 16 16 Bit Version NEW 
VGA Professional ..........ssssssssssee 
VIDEO SEVEN 
VEGA DELUXE 
VEGA VGA ...... 








NEC 
GB-1 Multisync Card . 
MVA 1024 
ATI 

EGA Wonder 
VGA Wonder 
VIP VGA ....2.. 
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.. DISK DRIVES = 


FLOPPY DISK DRIVES: 


360K 5.25" HH Black ........ 
720K 3.5" HH w/5.25" Mounting 
1,.2MB 5.25" HH Grey. csesesseee e008 
1.44MB 3.5" HH Grey w/5.25" Mounting 95 
PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/PS/2 Ext.Floppy ...... $199 


180MB 1/2 HT. $1440 


16MS ESDI 
Largest Capacity, Highest Performing 
Half Haght Drive on the Market! 

HARD DISK DRIVES; 
SEAGATE 
20MB 65MS ST225 w/XT Controller ... 
20MB 35MS $T125 w/XT Controller ..... 
20MB 35MS ST125 : 
30MB 65MS ST238 w/XT Controller oe 
30MB 35MS $T138... 
30MB 35MS ST138 w 
40MB 40MS ST251 .. 
40MB 28MS ST251-1 ... 
80MB 28MS ST4096 Full Height . 
MINISCRIBE 
40MB 61/40MS M3650 .. 
40MB 25MS M3053...... 
63MB 61/40MS M3675 RLL 
71MB 22MS M3085 ....secsses00 
71MB 28MS M6085 Full Height . 
110MB 28MS M6128 RLL Full Height .. 

















°750 
150MB 16MS_M3180E ESDI 1/2 Hgt! .1440 
320MB 16MS M9380 ESDI FullHeight .2350 
640MB 16MS M9760 ESDI Full Height 3525 
PRIAM 

45MB 28MS ID45H Half Height .. 






62MB 28MS 1D62AT Full Height 
130MB 20MS ID130AT Full Height ...... 
230MB 25MS P230R2 RLL Full Height 1725 
330MB 20MS 1D330 ESDI Full Height .2350 
Priam External and PS/2 Drives also Available 

cDC 

150MB 17MS ESDI Full Height........... 
MICROPOLIS 

150MB 25MS ESDI Full Height .......... 
IOMEGA 
B1201 Single 5.25” 20MB Int. w/ctl. . 
B220 Dual 5.25" 20MB Ext. w/ctl. 


If the drive you require is not listed here please 
contact our sales department for a quote! 


[TAPEBACKUPS _—_—i| 


60MB Archive QIC Internal or Ext. .....$590 
60MB Maynard Maynstream Portable ..935 
60MB Maynard Maynstream for PS/2 ..989 
64MB Irwin Internal/External . 


$2000 









150MB Archive Internal ............ 925 
150MB Maynard Maynstream Port......1395 
2.2GB Maynard 220HS 8mm Drive......4350 


save Time. Save Money. 


SCANNERS/DIGITIZERS 


The Complet PC Handscannerr scones: 165 
Dest 1020/2020 Scanners... 
Diamond Flower HS3000 Han Scan . "$249 
300/400DPI 6 Grey Levels HALO DPE 
Desktop Publisher GEM/HALO/ 
PC-Paint /Windows File Format one 
Hewlett Packard Scanjet... 
Microtek MSF300G...... 










Microtek MSF300Q w/64 Grey Levels 
Princeton LS300 Scanner & Adapter .... 


Summasketch 12x12 ok 
Summasketch 12x18 635 


PRINTERS* 


NEC 
P2200 170/55 ....345 P960XL 400/140 1030 
P5200 265/90 ....530 P5300 Wide . 
LC890 Postscript Laser Printer 
PANASONIC 

10801 144/28 .....170 10911 192/38 ........ 185 
1124 192/63 339 1592 220/38. 
1595 290/51 .......449 1524 240/80. 
P4450 Laser 11PPM HP Compatible .... 
OKIDATA 

ML390 270/90 ..465 ML391 270/90 .....645 
ML320 300/62 ..339 ML393 450/120 .. Call 
HEWLETT PACKARD 

Deskjet -.srvm-690 Laserjet II sss: 1720 
STAR MICRONICS 

NX 1000 140CPS ..179. NX15 120/30........315 
TOSHIBA 

321SL 216/72...Call 341SL Wide Carr Call 
351SX 360/120 Wide Carriage..............Call 
CITIZEN 

120D 120/25 .....149 180D 180/29 ........ 
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MSP40 240/40..320 MSP45 Wide........Cal 
MSP50 250/50 ..385 T224 200/132 .......605 
Tribute 124 200/132 ....-.-ovesssovescssesssensessoee 439 
DICONIX 

150P 150/50 ......305 300WP 310/73 ....Call 


PLOTTERS* 





HOUSTON INSTRUMENTS 
DMP41, DMP42, DMP32 ... 
DMP52MP, DMP61, DMP62.. - 
ROLAND 

DXxY885, DXY990, DPX2000 .... 
DPX3300, GRX300, GRX400 .... 
















NEC P2200 Printer 


24Pin 170CPS Draft 55CPS Letter quality 


$340 


Free Freight! 


‘NOVELL NETWORKING 


NOVELL 
4 User ELS 286 Level 1 . 
8 User ELS Advanced Netware 
Advanced Netware 286 V2.12. 
SFT Netware 286 V2.12 .... 
Disc Coprocessor Board ... 
NP600 Ethernet File Server Board ... 
NE1000 Ethernet Card 
Auto Boot Prom (Ethernet or Arcnet) 
Diskless Workstation 

















WESTERN DIGITAL 
Ethercard+A for PS/2 .. 
Starcard+ 
Ethercard+ w/Novell Drivers 
STANDARD MICRO 


ARCNET Passive Hub .. 
ARCNET Active Hub .. 

PC120 ARCNET BOARD Now EGA compat 35 
PC250 TWISTED PAIR ARCNET CARD........ 130 


PC BRAND/NOVELL 















286/386 Fully-Configured Server .........Call 
1/O CARDS 
AST Rampage 286 w/512K...... 379 





INTEL Aboveboard 286 w/512K 
INTEL Inboard 386 for PC w/IMB 799 
INTEL Inboard 386 AT ........sssss0se 
Digiboard Smart 8 Port Serial Card ..... “Call 


PC BRAND 

1/O+ll For AT’s Ser/Par/Game .....0..000000.45 

1/O+II For XT’s Ser/Par /Game /Clock ...45 

2MB EEMS for XT’s w/OK LIMS 4.0........95 

2MB EEMS for AT’s w/OK LIMS 4.0 .......95 

3MB Multifunction+Memory for AT's110 
Serial/Par /Game/Software w/OK 








[xe BRAND’ 


Free Freight 


30-Day Money-Back 
uarantee 


Toll-Free Service 
and Support 


No Credit Card 
Surcharges 


We carry over 10,000 different name brand 
products, Call for prices on products not listed 


FAX MACHINES/CARDS | 


1200 
1550 





1395 TSH30100 ........... 1225 
COMPLETE PC 
4800 Baud Fax Card w/Software ... 
9600 Baud Fax Card w/Software .... 
'DISKETTES/ACCESSORIES | 
PC BRAND 


5.25” 100 Diskette Locking Storage Box 8.95 
3.5° 80 Diskette Locking Storage Box .. 10.95 
SONY 

360Kb DSDD Diskettes Box of 10 .......... 
1.2Mb DSHD Diskettes Box of 10 ... 
720Kb 3.5" DS Diskettes Box of 10 
pres ise nll 


SERIAL MOUSE 


High Resolution ( Z50DPI ) Microsoft Compatible 
With Free PC Paintbrush 


2 $40 
aon 


“Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 


$12 





{ 


To Order Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 


Ea = 


PC Brand, Inc. 954 West Washington Street, Chicago, IL.60607 1-800-722-7263. We are open cas OS, VBA, — 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 
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eat year. 
made 1988 a gr 
ue is dedicated to the peop : oe made it memor able. 
The bulk of this issue 7 ai to everyuuné ia S 
This article is respectfully Media Stars 
VisiCalc inventor Dan Bricklin appeared in an ad for Dex- 
| ter dress walking shoes. Peter Norton appeared in a Dew- 
3 . ar’s Profile: ‘‘Profile: Quiet, committed and independent. 
Today m History “Not really, 1’m just your classic computer nerd who got 
lucky.” ”’ 
‘‘Marketing is now the main 





factor in the success of a mi- 
cro. Its technical qualities 
need only be adequate ... 
Compaq and Osborne have 
the best prospects in the IBM 
clone market because of 
strong marketing.”’ 

—Data Processing Digest, 
August 1983 


QUATTRO 





Borland’ s Quattro and Mary Kay Cosmetics’ Quattro cologne—not to 
| mention Audi's Quattro, 


: 
i | 
| ra 
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PRINTER 
com CLEARANCE Sal. 


Ifanyone complains, just tell’ em they don’ t have a sense of hu- 
mor: Houston-based Computer Post stores featured a ‘'Price 
Holocaust’ ad campaign for Panasonic printers. Two weeks 
later the same ad ran as a ‘Price Armageddon.”’ 


Rip Van Winkle 
Department (PC Division) 


Letter to the editor of PC Magazine: 

“‘Gentlemen, I have just wasted $2.95 on your Feb. 29, 
1988, issue. The cover promised ‘PC Labs Tests 55 Word Pro- 
cessors.’ 

“*However, there was not a single word about word proces- 
sors, but instead reviews of word processing software programs 
for those already possessing computers. This is misrepresenta- 
tion! I want to buy a word processor.” 


Rube Goldberg lives: 
Laptop-Leg, a tele- 
scoping aluminum 
monopod ($24.95 
from Input Systems, 
Miami; (305) 252- 
1550), takes the 
weight of your laptop 
off your knees. 


Imagine what he’d make in a 
good year: Lotus chairman 
Jim Manzi made the cover of 
Business Week as America’s 
highest-paid executive for the 
previous year. Lotus then pro- 
ceeded to lose half its 17 vice 
presidents and was more than 
half a year late with Release 3 
of Lotus 1-2-3. 
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Wait! We Meant 


the Model 50Z rien wet 3% INCHES 


cant OC 19 
soned i your 
tio 


87 post: 
f 3¥ 


In a report on the home office ance ° 


(July 1988), Money magazine 
explained IBM PCs with this 
photo caption: 

‘'The IBM PS/2 Model 50 
computer ($3,595) is among 
the successors to the old PC 
line. Fast and capable, it 
should grow in value as more 
software is written for it.’’ 














Bee Alert 


| Martin Marietta Energy Systems glued microchip devices to the 
| backs of killer bees to track their northward migration. 





Maybe their readers are: Headline in 
InfoWorld's letters page, Feb. 15, 1988. 








Is It Official if the Document 
Is Signed in a Heart-shaped 
Bathtub Using a Swizzle Stick 
Dipped in Bloody Mary Mix? 


During a meeting of the 
Copyright Society held in the 
Pocono Mountains, the Li- 
brary of Congress’s Copy- 
right Office announced that 
software copyrights protect 
screen displays from infringe- 
ment (a big win for major 
software companies). At the 
same time, it said that menu 
screens are uncopyrightable 
(a glimmer of hope for pro- 


aa J 
Hyundai XT Turbo (the PC) and Subaru XT Turbo (the car). 
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ducers of lookalike software). 
Five days later, when the rul- 
ing was officially published in 
the Federal Register, the ref- 
erence to uncopyrightable 
menus disappeared. While 
the wording of the Federal 
Register is usually final, the 
tuling with the original word- 
ing had already been signed; a 
federal court may have to de- 
cide which version prevails. 








So That’s Why the PC 
Continually Ordered 
Out for Pizza 


An Anaheim, California, computer repair technician 
traced the cause of a malfunctioning PC to a joint of 
marijuana that had been wedged inside a floppy disk 
drive. 





Then the Cockroach Crawled 
Inside the Disk Drive, 
Put Ona Led Zeppelin Tape, | 
and Ordered Out for Pizza 


Letter to the editor of PC Magazine: 

‘‘T am interested in the possible deleterious effects 
that populations of cockroaches may inflicton person- | 
al computers and electronic equipment over extended | 
periods of time. Could you please send me any infor- 
mation that you have on this subject at your earliest 
possible convenience?”’ 








Hidden meaning? What hidden 
meaning? Ad for Symantec's 
Q&A Write word processor. 





uc fl 
NIXON! 








“A STORY ABOUT A SOFTWARE COMPANY THAT SHIPS BUG-FREE PROGRAMS ON TIME, WITH 


TOLL-FREE SUPPORT, AND FREE UPGRADES? N4AAH — NOBODY’D BELIEVE IT.” 
PC MAGAZINE ® JANUARY 17,1989 
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DOS-to-Travel, Cadillac-Style 


Dillinger/Gaines Coachbuilders now offers an $80,000 [Don- 
ald] Trump Series Golden Edition Cadillac limousine, com- 
plete with two cellular phones, acellular fax machine, a paper 
shredder, and pop-up rosewood writing tables. Portable com- 


puters are optional. 





















Ad for the 
Microsoft 
Mouse. 
















Most Useful 


Press Release This settlement . . . con- from Roykore Software, 
of 1988 cludes any legal actions in- and Opus One, the wine. 
B volving the company and will 
(Gold Medalist) have no adverse effect on con- 
tinued operations.”” 
*“All types of written and 
printed communications— 
business, personal, scientific Most Useful 
and artistic—can be enhanced | Press Release 
by the use of cotton paper fi- 
; of 1988 
bers, is the message of a new : 
video just released by the Cot- (Bronze Medalist) 
ton Fiber Paper Manufactur- 
ers of the American Paper In- | “*I am pleased to enclose in- 





divorce action concerning its 
founder, Dennis C. Hayes. 





stitute... .” formation on the Dutch PTT 
Approval that was recently 
granted to Emucom Inc. The 
Most Useful information enclosed in- 
Press Release cludes a press release an- 
nouncing that all of Emu- 
of 1 988 * com's X.25 PAD products 
(Silver Medalist) are fully certified for use on 


**Hayes Microcomputer 
Products Inc. today confirms 
the amicable settlement of the 





the Dutch Data Network 
(DN 1). If you have any ques- 
tions . . . please do not hesi- 
tate to call.” 











[NAMESAKES 


Opus One, hyperdrawing 






PC MAGAZINE ® JANUARY17,1989 
182 


It Felt Good 
When He 
Stopped 


Las Vegas casinos ejected a 
man for card counting. The 
blackjack player strapped a 
tiny computer to his leg and 
entered data by tapping his 
shoes, which contained 
microswitches. The computer 
responded with electrical im- 
pulses ina wire attached to the 












Great Software 
That Shipped on 
Time in 1988 








strap of the cardplayer’s ath- 
Let's hope it's not a virus: Floppy disk mailer. letic supporter. 
Where Are They Now: In a Manner 


From PCs to Liquid Assets 


Lore Harp, former head of Vector Graphic Inc., now runs 
Aplex Corp. Aplex markets Harp’s invention: Le Funnele, 
disposable paper funnels that let women use public rest- 
rooms standing up. 






destructive 
forces in the workplace today ts 
Addictive computer bobbying. 
Computers are easential toale la 
the workplace, but much tme 
money are wasted when 
“working” with the computer 

Decomes an end in itself. 

‘The reason that computer hob- 
ying 1a so dangerous ie thst tt 

ta difficult to distinguish from tion 





of Speaking 


When USA Today profiled 
Harp, it described her as a 
person who likes to ‘hurl her- 
self against the current.”’ 
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COMPUTER DIRECT 


Since 1979 


Seagate 40 MEG Harddrive 
$339" 


ms Access 
© &) Mega Byte Storage 
© Half Height Construction 
© List $699 


is m= = 
res => 


3%" 20 MEG Harddrive 
© 26 Major Components 
¢ Full ST-412 Interface Compatibility $949°5 
© Open Loop Stepper Motor 
© Lin $39 


720 CPS 15” Printer 


Multi-Head Wide Carriage Printer 
With High Dot Resolution 


© 720 CPS - 150 CPS NLQ 

© 8K Print BuHer 

* Print Speed of 214 LPM In Dratt 

® 6 Print Heads Achieve High Dot 
Resolution In Higher Speed 

8 NLQ Speed Of 47.4 LPM 

* 13% Column Wide Carriage 

© IBM and Epson Mode 

* Porallel Centronics Port 


ry Low Sale 95 


$6 g List $1995 


© High Resolution 

© 80 Column 

© Non-glare Screen 

© 1000 Lines at Center 
© Super Low Sale Price 


Our Low Sale i 


5 9°> List $199 


IPATEC 14” 


© Tilt and Swivel Base 

© 14"" non-glare screen 

© 256 PGA colors 

© 720 Dots Horizontal 

© 480 Dots Vertical 

© One-year Warranty 

© IBM PC XT and AT compatability 


Our Low Sale 95 


=| *399%5. 


MAH AT: ANBWER 


£2, 800 - BUY - WISE xs 


Call 


WE WON‘T BE UNDERSOLD!* 


PC, XT & AT Compatik 
Internal Disk Drives 


TEAC 360K - 5%” Drive 


TEAC 1.2 M-5%" Drive 


‘99° 
List Price $199 


TEAC 720K - 3%” Drive 


* Fits IBM PC, XT & Compatibles 


* Half Height List Price $199 


TEAC 1.44 M- 3%” Drive 


© Hayes compatible 

© Runs on AC or battery 

© Tums on/off automatically 

© Small enough to put in your pocket 

© Plugs directly into your serial port on 
many computers 

® Easy to use; no switches to set 

© On-screen status lights show call progress 


aon 


8 9°> List $413 


We Love Our Customers! 
COMPUTER DIRECT 
22292 N. Pepper Rd. 


800 - 289 - 9473 cRcLE 4% ON Poach oil. carp Barrington, IL 60010 











BEST SERVICE iN THE USA (Price is Not Enough!) 


© Fast, Low Cost Delivery * 15 Day Home Trial ° Free Technical Assistance 
© No Credit Card Fees * 90 Day Immediate Replacement ¢ Free Catalogs 


MOBEM MABNESS SALE | _ 5%” Floppy Disks Speed 180 CPS 


100% Certified « ™ ¢ Guorentee | NLQ 180-11 Printer 
All ARE MAYES COMPATIO’NS 


ALL SOFTWARE INCLUDED 1 9° 


1200 Baud Internal Modem 
Double Sided = Sum 


© 1200 Baud Beil 212A/103 et 1200/300 BPS 
® Automatic Dialing & Answering 
© Built-In Speaker with Volume Control 

Double Density 
Lets ef 25 
no limit 


























© Separate Voice and Data Jacks 
© Both Touch Tone and Pulse Dialing 
© Extensive Diagnostics 


Ourtew § 95 
Sale Price 5 9 List $149 
2400 Baud Internal Modem 


© Full or Half-Duplex Operations 

rary Shepley Tone & Tandem 

© FCC Certified Registered 

= Auto Origins and Answer Mode: 
© Reverse Mode Dial 

















© Lifetime Warranty on Print Head 

















© 2 yr. Immediate Replacement 
® Dot Addressable Graphics 

© High Speed Dot Matrix 

© italics - Elite - Condensed - Pica 
® Tractor/Friction Feed 

® Centronics Parallel Port 

















3%” Micro Disks 

















Pry Ll — Cert Lifet Gue ® 8K Print Buffer 
$ 95 x ified « ime rantee © Near Letter Quality from Front Panel 
List $149 © Low Cost Adapters available 
ar, nd External Modem 







Our Low Sale Price 


es ELY 
Lets of 50 







© 7 System tndicator Lights 
© Both Tone & Pulse Dialing 
© Built-in Speaker with Volume Control 
© For all Computers 
a Call 95 ¢ 
$ no limit 
Liisi euch List $499 










"| MEGA BYTE" 
20 MHz 0 WAIT 386 AT COMPUTER 


*640K Laser Turbo XT 


® 
*16 Mitz 286 IBM* AT are 


Compatible Computer 
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<@* Your Choice Migent 
Ability or Enrich 
SEE ee ee poi Included FREE! MS DOS & GW Basic With Purchase of Computer 


© Award BIOS 
* Dual Floppy/Hard Controller 










© 640K Professional Turbo XT Computer 
© 360K Floppy Disk Drive & Controller 





© 80286 16 Bit Microprocessor 
© 1.2 MEG Floppy Disk Drive 









* °16 MHz (Landmark CPU Rating) * MS DOS & GW Basic 
© Case with Keylock and fi * 101 Key “AT Style’ Keyboard for 34" drives f° Monochrome Card 
int val peripheral slots . © Clock/Calendar & Security Keylock © Parallel/Serial Ports 















© Floppy/Hard drive Controller included 
© $12K RAM Memory Installed 
® Paralicl & Serial Ports 


Low Sale ee 


% 9 List $1998 


© 200 Wait power supply 
© 1.2 MEG Floppy Drive 


Low Sale Price 


*1999°5 


imtec Multisync Monitor shown $399.95 


e eon DOS & System Tutor Included 
E 


: enon or 


Monitor shown avallobie for $79.95, List “Monitor shown avollabie for $79.95, List $179 






















VIS A Prices do not include Shlpping Charges. Call to get Your Lowest Dellvered Cost. We 
Cortina aad Dey GhOve niet dellvery avaliable Minicom singing cuarge res iorter 
roun y or Overnight very available imum shipp' ‘ge per 
MASTER CARD ls $3.75, Illinois residents add 64 % pel tax. We ship to all points in the U.S; Canada, 
COD Puerto Rico, Alaska, Hawaii, cian lalands and APO-FPO. (Monltors only shipped in 
Continental USA) Prices and availabillty aubject to change without notice. 





THustration: Bob Scom 
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SINGLE- AND MULTILINE 





SYSTEMS SPAN A RANGE OF 





PRICE AND PERFORMANCE 





SUITABLE FOR PERSONAL 





AND BUSINESS TASKS. 





REPLACING 


ADAM 


f being covered on the front page of The 
New York Times and The Wall Street Jour- 
nal isa sign that you've arrived, then voice 
mail is a technology whose time has come. 
It’s been hailed as the next big revolution 
in office communications, and praised as 
the way to ‘‘make people reachable in to- 
day’s mobile society."’ Even the Bell Op- 
erating Companies are preparing to offer 
voice mail services. 

The concept underlying voice mail is 
easy enough to understand—a marriage 
between digital recording on a computer 
and telephone-produced tones. The com- 
bination lets a computer serve as an an- 
swering machine or the voice equivalent of 
an e-mail system. However, many possi- 
ble ways exist to implement this concept 
and create a voice mail system. Ideas also 
vary conceming which functions to in- 
clude in such a system, and at present the 
field is far from standardized. For exam- 
ple, what we choose to call a voice mail 
system is also referred to as both a phone 
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THE RECEPTIONIST 


MOE MAIL SYST 


mail or a voice processing system. 
Historically speaking, computer-based 
voice mail systems owe their existence to 
two inventions: the Touch-tone telephone 
and the ability to digitize voice recordings 
using a computer. Though computer digi- 
tization of voice recordings has been 
around far longer, it wasn’t until the inven- 
tion of the tone phone in the 60s that 
phones and computers could communi- 
cate. In the two decades that have elapsed 
since the invention of the tone phone, tre- 
mendous breakthroughs in computer tech- 
nology have taken place, and the quality of 
computer-digitized voice production has 
improved immeasurably. Until relatively 
recently, voice digitization techniques 
couldn’t produce anything that sounded 
better than horrible, choppy speech with 
relatively long pauses. And it took a mam- 
moth computer to produce even that. 
Though we are confining ourselves to 
PC-based voice mail systems in this arti- 
cle, a wide variety of systems with a broad 





range of features and capacities are avail- 
able on all sizes of computers. These fea- 
tures are described at greater length in the 
glossary of terms provided on the follow- 
ing two pages. 

As you would expect, voice mail capa- 
bilities have been available on larger com- 
puters far longer than they have been on 
PCs. The most expensive mini- and main- 
frame-based systems can store hundreds of 
hours of messages and can handle 100 or 
more incoming phone lines. Such systems 
are suitable for hundreds or thousands of 
in-house users. PC-based systems, on the 
other hand, though offered in a wide range 
of configurations, may be designed for 
only one user. The prices of all voice mail 
systems vary by several orders of magni- 
tude, with the high end priced at well over 
$1 million and the low end at $269. Most 
of the systems—including several that are 
based on the PC—cost between $15,000 
and $120,000. 

Of the seven PC-based packages re- 


viewed here, prices range from $269 to 
$24,000. At the low end are BigmOuth, 
Watson, and The Complete Answering 
Machine. Each of these consists of soft- 
ware plus a board that plugs into your PC, 
each costs under $400, and each can han- 
die only one phone line. (Hyundai has also 
announced a low-end system called TIPPS 
that was not available for review at the 
time of this writing. ) 

At the high end of this group is nitaRe- 
ceptionist. nita is sold only through value- 
added resellers (VARs) as part of a com- 
plete. system, including a computer. nita 
can cost anywhere from $12,000 to 
$24,000 and can handle anywhere from 4 
to 16 phone lines, depending on how it is 
configured. 

Between these extremes are 3 two- and 
three-line packages—IBM Voice Com- 
munication Adapter with Voice/Phone As- 
sistant, VBX, and Voicemate—with 
prices that range from about $1,150 to 
$5,000. 
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PRICE MEANS CAPACITY  Signifi- 
cantly, throughout the range of voice mail 
systems—from PC based to mainframe 
based—price differences are a better indi- 
cation of capacity than of message-han- 
dling features. This similarity of function 
means that, in some cases, high-end PC- 
based systems can be functionally compet- 
itive with larger systems. 

Though the functions available in many 
systems are similar, they are by no means 
identical, and the capabilities of one ven- 
dor’s voice mail system may differ greatly 
from those of another. Confusing matters 
further, the name for a given function var- 
ies from one voice-mail system to the next. 
For example, the ability to transfer calls to 
your choice of phone extensions is vari- 
ously known as auto- or automated atten- 
dant, auto- or automated receptionist, 
auto- or automated operator, call routing, 
and call processing. But at least one manu- 
facturer also uses ‘‘call processing’ to re- 
fer to the overall capability to transfer calls 
and record messages. 

We’ve created a glossary on voice mail 
terminology so that we can be consistent 
throughout this review. However, please 
be aware that our definitions may not 
match what you'll run into in the real 
world. 


AN ANSWERING MACHINE The sin- 
gle most important distinction in voice 
mail systems is between answering-ma- 
chine functions, which are modeled on the 
answering machine, and in-house voice 
mail functions, which are modeled on e- 
mail. While answering systems replace the 
ubiquitous pink message slip, in-house 
voice mail systems take the place of the in- 
house memo. Usually a voice mail system 
will have one type of function or the other; 
some have both. Since the two approaches 
overlap in some areas, it’s easy to get them 
confused. Yet it’s important to keep the 
distinctions firmly in mind or you may 
wind up with a system that’s inappropriate 
for your needs. 

Systems geared to answering-machine 
functions do pretty much what you would 
expect: answer the phone, give a greeting, 
and take a message. In fact, when a single- 
mailbox system having such functions 
picks up a call, a caller may have a hard 
tone distinguishing it from a traditional an- 





























ACCESS CODE 

A password entered into a voice mail sys- 
tem through a Touch-tone telephone or 
through a PC keyboard. Gives a mailbox 
owner in a multimailbox system control 
over his or her mailbox—to listen to in- 
coming messages or change greeting 
messages, for example. Recipients of 
personal messages also use access codes 
to access messages left for them by an- 
other mailbox owner. 


ANSWERING MACHINE 

Voice mail functions modeled on those 
of an answering machine: picking up in- 
coming calls, playing a greeting mes- 
sage, and recording a message from the 
caller. Many systems offering these 
functions also offer enhanced voice mail 
related functions such as the ability to 
leave personal messages, store messages 
in more than one mailbox, and forward 
messages to the mailbox owner at anoth- 
er location. 


ANSWERING SYSTEM 
Voice mail system with answering ma- 
chine functions. 


AUTO-ATTENDANT 

A feature included in many voice mail 
systems for routing incoming calls. 
When connected to an in-house phone 
switching system (PBX or equivalent), 
the auto-attendant can transfer callers to 
any phone extension. If there is no an- 
swer at the desired extension, the feature 
usually allows the system to retrieve the 
call and direct it to the mailbox set up for 
the extension. 


CALL SCREENING/HOLDING 

Call-handling options that let users tell a 
voice mail system how to manage calls. 
With call holding, the system takes mes- 
sages without ringing the phone exten- 
sion associated with that mailbox. When 
set for call screening, the system prompts 













VOICE MAIL SYSTEMS 
GLOSSARY OF TERMS 


the caller for his or her name. The system 
then calls the appropriate extension and 
plays back the name, giving the mailbox 
owner the option of accepting or reject- 
ing the call. 


DISTRIBUTION FEATURE 

The voice mail equivalent of mail-merg- 
ing. The distribution feature lets you 
send a specific voice message—the 
equivalent of a mail-merge master file— 
to everyone on a given distribution 
list-—the equivalent of a mail-merge data 
file. Sometimes called broadcasting, dis- 
tribution messages can be slated for inter- 
nal or extemal distribution. 


EXTERNAL DISTRIBUTION 

An enhanced answering-machine func- 
tion that lets a system with outgoing 
timed-message capability send the same 
outgoing message to more than one re- 
cipient. 


INCOMING MESSAGES 

The name used to describe messages left 
in a voice mail mailbox. Also called in- 
bound messages. 


INDIVIDUAL MAILBOX GREETING 
MESSAGE 

An option included in some multiuser 
voice mail systems that allows each mail- 
box owner to record his or her own mes- 
Sage to greet callers directed to the mail- 
box. Individual mailbox greeting 
messages are always heard after the sys- 
tem-wide greeting message. 


BULLETIN BOARD 

A non-voice-mail application that relies 
on the same technology as voice mail and 
is often offered as part of a voice mail 
package or as an extra-cost option. An in- 
formational bulletin board is typically 
created using special-purpose mailboxes 
that deliver a greeting message but can- 
not accept an incoming message. A call- 
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er is guided through the special mail- 
boxes with voice prompts such as, ‘‘For 
further information about stock market 
Prices, press |. For information about 
bond prices, press 2. To retum to the 
opening message, press 3.”’ 


IN-HOUSE VOICE MAIL 

Functions modeled on an electronic mail 
system, as opposed to an answering ma- 
chine. In-house voice mail functions 
generally include the ability to send and 
receive messages, append to, and for- 
ward them. Designed primarily to allow 
a group of mailbox owners on a voice 
mail system to exchange messages 
among themselves, with few amenities 
for use by outside callers. 


INTERNAL DISTRIBUTION 

An in-house voice mail feature that lets a 
mailbox owner send messages to mail- 
boxes on a distribution list. 


LOCAL PHONE 

A standard telephone that plugs directly 
into a phone connector on the board of 
many of the smaller PC-based voice mail 
systems. It lets you listen to incoming 
messages and also record grectings and 
other messages. 


MAILBOX 

Analogous to the physical mailbox 
where written messages are stored before 
being claimed, the voice mail mailbox is 
the software location where voice mes- 
sages are stored in a voice mail system. 
Some voice mail system vendors also use 
the term to mean any node in a bulletin 
board or telemarketing structure. 


MAILBOX OWNER 

The person authorized to retrieve mes- 
sages from a given mailbox in a mul- 
tiuser voice mail system. Called sub- 
scribers or registered users in some 
systems. 








MESSAGE FORWARDING 
A feature that records an incoming mes- 
sage, calls you at another number, and 
plays the message for you over the 
phone. To avoid confusion if someone 
else answers the phone at that number, 
most systems include an announcement 
message requesting that you be brought 
to the phone to receive a message. Typi- 
cally, the system will then wait for you to 
enter your password before playing the 
message. 


MESSAGE NOTIFICATION 

This feature allows voice mail systems to 
notify mailbox owners that a message is 
waiting. It may notify them by either 
calling them at another specified num- 
ber, by using a beeper, or by tuning on a 
message waiting light. 


MULTIUSER ANSWERING MACHINE 
A multiple-mailbox voice mail system 
with answering machine functions. Call- 
ers are prompted to identify the mailbox 
to which they'd like to be directed to 
leave their message. Some systems offer 
different levels of greeting messages, al- 
lowing both a system greeting message 
and an individual greeting message for 
each mailbox. 


OUTGOING TIMED MESSAGES 

An extended answering-machine func- 
tion that lets a mailbox owner or system 
administrator record a message and spec- 
ify the date and time it is to be delivered. 
Also called outgoing messages or timed 
messages. 


PERSONAL MESSAGES 

An option included in many answering 
systems that allows each mailbox owner 
to record different messages for different 
people. Using this feature, a mailbox 
owner can create, for example, one mes- 
sage for business callers and another for 
friends. Typically, a caller will sign on 











with a special access code (given by the 
mailbox owner) which tells the system 
which message to play. 


SYSTEM ADMINISTRATOR 

The person responsible for all system set- 
up and mailbox maintenance in a mul- 
tiuser system. On many systems, the sys- 
tem administrator has access to messages 
left in all mailboxes. 


SYSTEM GREETING MESSAGE 

The first greeting message a caller hears 
when a multimailbox voice mail system 
answers an incoming phone call. Typi- 
cally, the caller can then move to a spe- 
cific mailbox, which may have its own 
greeting message. Also called a system- 
wide grecting message. 


SYSTEM OWNER 
The recipient of all messages on a single- 
user voice mail system. 


TELEMARKETING 

A non-voice-mail application that relies 
on the same technology as voice mail, 
and is often offered as part of, or an extra- 
cost option for, a voice mail package. 
Similar to informational bulletin boards, 
telemarketing applications use special- 
Purpose mailboxes that prompt users and 
dispense information. Unlike informa- 
tional bulletin boards, telemarketing ap- 
plications can record messages, typically 
in the form of orders. Inbound telemar- 
keting involves recording order informa- 
tion from incoming calls; outbound tele- 
marketing is used to call prospective 
customers. 


VOICE MAIL 

The general term that includes both an- 
swering machine and in-house voice 
mail functions. Sometimes referred to as 
phone mail or voice processing systems, 
voice mail systems accept commands 
from a Touch-tone phone. 


il a Nn oe | 
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@ VOICE MAIL SYSTEMS 


swering machine. You're less likely to | 
misidentify a multiuser, multimailbox sys- 
tem with answering-machine functions 
since most of these require callers to 
choose the mailbox in which they’d like to 
leave a message by typing in its number. 

Besides allowing a second-level greet- 
ing message for each mailbox, most multi- 
mailbox systems let mailbox owners leave 
different greeting messages for different 
people. Using this personal message capa- 
bility, you could, for example, leave one 
general-purpose greeting message for 
business callers, a second message for 
your spouse, and a third message for your 
most important client. 

Another answering-machine function 
included in some voice mail systems is the 
ability to forward messages. (Don’t con- 
fuse message forwarding with call for- 
warding, which lets you program your 
phone to reroute incoming calls to other 
extensions.) A system with message for- 
warding lets you specify another number at 
which to have your messages sent. 





IN-HOUSE VOICE MAIL As a rule, 
voice mail systems offering in-house voice 
mail functions are designed for in-house 
use and tend to include more features than 
do systems offering answering machine 
functions. Like the electronic mail systems 
upon which they were modeled, systems 
with in-house voice mail functions let a 
group of registered voice mailbox owners 
send and receive messages among each 
other. Message-sending features include 
things like message forward, append and 
forward, and the ability to create distribu- 
tion lists. 

Forwarding lets you take a message 
you’ve received and forward it to other 
mailbox owners. Append-and-forward lets 
you add a comment to a received message 
before forwarding (‘‘Hi, Bill. Here’s a 
comment from Melanie I thought you’d 
like to hear.”’). Distribution lists let you re- 
cord a voice message once and send it to a 
predefined list of mailbox owners. 

As you might expect, the features of in- 
house voice mail systems can take time to 
leam, and the wealth of choices can leave 
an incoming caller feeling flustered. This 
makes an in-house voice mail system a 
poor substitute for an answering machine, 


most cases you can limit the system so it 
will accept messages only from mailbox 
owners. 


REAL-WORLD COMPARISONS The 
traditional, nonautomated way of answer- 
ing phones in many companies involves a 
human receptionist who answers the 
phone and then transfers the call to the ap- 
propriate person. If there is no answer, the 
call will typically bounce back to the re- 
ceptionist or to a company message center. 

A voice mail system with answering- 
machine functions can easily be worked 
into such a system: if you replace the mes- 
sage center with a multimailbox answering 





= Be forewarned that it’s 
easy to get carried away 
with the technology. If 
you Set up an auto- 
attendant badly, you can 
easily frustrate callers and 
alienate customers. 


system, the caller can designate the appro- 
priate mailbox with telephone-produced 
tones and record his or her message. With 
most packages you can have the reception- 
ist come back on the line to warn the caller 
that he or she is about to be sent to an an- 
swering system. 

It is possible to replace a human recep- 
tionist with the auto-attendant feature that 
many voice mail systems offer. Though 
these auto-attendants work both with ma- 
chines that handle answering-machine 
functions and those that handle in-house 
voice mail, they are more appropriate for 
use with a multimailbox version of the for- 
mer. Typically, after the system picks up a 
call, the auto-attendant prompts the caller 
to enter an extension or spell out the last 
name of the person he or she is trying to 
reach; it then attempts to transfer the call to 





auto-attendant module need do no more 
than this. However, most auto-attendants 
can take the call back if they receive no an- 
swer or a busy signal and redirect it to the 
proper mailbox in the answering module 
for recording a message. 

Be forewarned that it’s easy to get car- 
ried away with the technology. If you set 
up an auto-attendant badly, you can easily 
frustrate callers and alienate customers. 
Someone who doesn’t understand the in- 
structions for entering commands to the 
auto-attendant, someone calling from a 
pulse phone, or a person who is simply not 
comfortable talking to a machine may not 
stay on long enough to leave a message. 

The best way to use an auto-attendant is 
sparingly. One way to avoid problems 
with incoming callers on in-house voice 
mail systems is to limit access. You can 
put the system on its own phone line, and 
give the number only to people who know 
about it. 

Another approach is as the so-called 
secondary receptionist. This means having 
the human receptionist answer the phone 
and transfer the call to the proper exten- 
sion. If there is no answer, the auto-atten- 
dant may give the caller the option of leav- 
ing a message, entering another extension, 
or being transferred back to the human re- 
ceptionist. Once people are familiar with 
the system, you can give them the direct 
number for the auto-attendant. 


RELATED FEATURES Several appli- 
cations that rely on the same technology as 
does voice mail may be included either as 
part of a voice mail system or as an extra- 
cost option. The most common of these 
applications are informational bulletin 
boards and inbound and outbound telemar- 
keting. 

Informational bulletin boards let callers 
move through a series of information-only 
mailboxes. For example, a multiscreen 
movie theater could set up a bulletin board 
with information about each movie in a 
different mailbox. Callers might then be 
told to ‘‘Press 1 for more information 
about Rocky I, press 2 for more informa- 
tion about Rocky I/,”” and so on. 

Inbound telemarketing has features 
similar to those of an informational bulle- 
tin board and adds the ability to take in- 






despite the similarity of the function. In | the appropriate extension. Technically, an 
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coming messages—typically order infor- 


WHAT SIZE SYSTEM DOI NEED? 


Be trying to choose a voice mail 
system often ask how large an office 
or how many people a given system can 
handle. Instead, you should ask what the 
system’s telephone line capacity is. Your 
office’s system capacity requirements 
depend on the maximum amount of 
voice mail traffic you anticipate. 

Making traffic calculations isn’t easy; 
many telephone industry consultants 
make their living calculating telephone 
capacity requirements. However, it’s 
useful to understand how telephone traf- 
fic and line requirements are determined. 


HOW MANY, HOW LONG The 
amount of telephone traffic your voice 
mail system will field is defined by two 
factors: how many incoming calls are di- 
rected to the voice mail system, and the 
average amount of time the system 
spends on each call. To calculate the sys- 
tem capacity required, you need to deter- 
mine the largest number of calls the sys- 
tem receives in any one time period. 

If you have a relatively small office, 
you can determine how many calls you 
receive in your busiest hour by keeping a 
log of all the incoming calls for several 
weeks. It’s also helpful to record how 
many calls require messages to be taken. 
From this log you can determine the 
number of telephone calls you get in your 
busiest hour and/or the number of mes- 
sages you must record in your busiest 
hour. (Unfortunately, this number won’t 
tell you whether you are losing calls dur- 
ing a busy signal; only special electronic 
tools can supply that information.) 


mation. An inbound telemarketing system 
should also let you set up question-and-an- 
swer mailboxes, ask a series of questions 
about an order—such as name, address, 
credit card number—and let you retrieve 
the answers as a unit. 

Outbound telemarketing is best 
summed up as the phone equivalent of 
junk mail. If you’ve ever been called by a 
computer and asked if you know that alu- 
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Telephone Traffic 
Capacity 


(Table body gives traffic 
capacity values in CCS) 


PC 


MAGAZINE 


Probability of busy signal 
for a given call (Pb) 

Pos Pbh= Pb= 

0.02 0.05 0.10 

07 ~ ead a8 

79 129 19.1 

20.4 204 0306 

36.7 49.1 063.0 

55.3 70.9 088.0 

1660 195.0 224.0 
429.0 477.0 5230 


voice mail system will spend on each call 
is a little easier. This requires that you 
know the features that the voice mail sys- 
tem offers, as well as how long it takes to 
supply them. For example, if you want a 
voice mail system to function as an an- 
swering machine and record messages in 
place of a human-staffed message center, 
you might come up with a per-call time 
figure of 60 seconds (allotting 15 seconds 
for the system greeting message, 5 sec- 
onds to transfer the call, 10 seconds to 
play the individual greeting message, 


_ and 30 seconds to record a message). 


Once you know the number of calls 
you receive during your busiest hour and 
the average length of time your voice 


minum siding can save on heating bills, 
you’ ve dealt with outbound telemarketing. 
There is some question as to whether this 
application does a better job of getting po- 
tential customers or alienating them. 
Other, more distantly related functions 
include dictation, voice synthesis, voice 
recognition, voice-based database retriev- 
al (controlled by telephone-produced 
tones, with data spoken over the phone), 


mail system will spend on each call, mul- 
tiply the two figures together to calculate 
the maximum amount of telephone traf- 
fic your voice mail system will be called 
upon to handle. For example, if during 
your busiest hour each day the system 
must record messages for 30 calls and the 
average message length is 60 seconds, 
the maximum amount of traffic the sys- 
tem must handle is 1,800 call-seconds. 

In the telephone industry, units 
termed centum call-seconds (CCS, or 
hundred call-seconds) are usually used. 
To figure your telephone traffic in CCS, 
divide by 100. In the previous example, 
the traffic would be 18 CCS. 

Once the traffic level in CCS is 
known, the number of lines needed is de- 
termined using a standard capacity table 
such as the one shown here. The table 
lists the maximum CCS that a given 
number of lines can handle with a given 
probability (Pb) of receiving a busy sig- 
nal. To use the table, you need to know 
the number of incoming calls per 100 
you're willing to risk losing. In this chart, 
the range is from | out of every 100 (Pb 
= .01) to 10 out of every 100 (Pb = .1). 

When using this table, find a traffic 
capacity value that is greater than or 
equal to the maximum requirements 
within the range of risk you chose. For 
example, if you need 18 CCS maximum 
and cannot afford to risk losing more than 
one call in every hundred, the table 
shows that you need four lines. Similar- 
ly, if you are willing to lose one call in 
every ten, two lines will do. 

—M. David Stone 


and alarm messages (automatically dialing 
the police or other emergency numbers). 


A WORD ABOUT PHONE LINES 
Keep in mind that voice mail is a marriage 
between two different technologies, tele- 
phone and computer. Be sure to consider 
the phone side of the equation carefully. In 
the years since AT&T lost control over the 

[continues on. 200 








_ Meet the Price/Performance Leader 


PERSONAL COMPUTERS SHIPPED IN 





1988 


{ACTUAL ANDO PROJECTED) 


Companies 





COMPAQ 

ZENITH 
AT&T 
HEWLETT-PACKARD 
LEADING EDGE 
DELL 
COMPUADD 
EPSON 


400 


' First impressions of 

| CompuAdd tend to be 
those of disbelief. That's 

because the first thing 

| people notice about us 

is how inexpensive our 

personal computer 

systems are. Even with 

out story charted out, 

you may still find it hard 


to believe we can actually 


sell our award-winning 

systems at such amaz- 

ingly low prices. But we 
can... and do! 


Our can-do attitude and 
eager willingness to 
please customers have 
precipitated phenomenal 
growth. Some call us a 
“silent giant’’—we sell 
just as many systems 
annually as Epson, 
Leading Edge, and other 
| “famous” makers. 


200 
Computers x 1000 


300 400 500 


Our staff of profes- 
sionals is another 
important factor in our 
success story. We've 
found dynamic people 
who really like to work. 
Our productivity per 
employee surpasses 
that of our competitors’ 
and makes it possible 
for us to get more done 
with fewer people. Thus, 
we are able to keep our 
costs down and to pass 





Our HIGH PERFORMANCE MAKES A LASTING | 


At CompuAdd, we 
believe in long-term 
relations. We work hard 
to make your lasting 
impression of us one 

of relief in the knowledge 
that you made the smart 
buy. That’s why each 
system is meticulously 
designed, assembled, 
carefully tested, and 
shipped. 


But you don’t have to 
take our word on the 
fine performance 

you can expect from 

a CompuAdd system. 
Our computers con- 
sistently receive awards 
from industry’s leading 
periodicals as well as 
high ratings on Norton’s 
S1 Benchmark and 
Landmark tests. 





Our high productivity 
and high-volume buying 
mean low overhead. 
And low overhead 
means low prices— 

10 to 20 percent lower 
than you'll find else- 
where for the same 
quality computer. 


CORPORATE SALES 
Millions) 


1963 1904 


1985 
YE, 


1086 1887 1988¢ 
a] 


the savings on to you. 


Information Source 
CAP internationa!, One Long Water Circle, Norwell, MA 02061 


Each year our sales dramatically exceed the pre- 
ceeding year as more and more people discover 
the excellent standards of quality we maintain. 
Whether you're looking for affordability, compatibil- 
ity, or dependability, you need look no further than 
CompuAdd. 





Your eee ae 





‘age a —_ af -_ a foe 
_— A : a 3 
fa I gee * ~ ~ x oo = 
- — = 
=. : x os 
o a 
ao a = — * — 
» a 
ga ee at 


Affordability 


Join forces with one of these desktop companions 
for a smooth-working relationship. Engineered to 
give high performance, CompuAdd systems take 
full advantage of the latest technology available. 
You’ll find these new additions to our fine line of 
personal computers to be the perfect answer to a 
balance of power and speed. Interleaved or cache 
memory, BIOS relocation option, and improved 
data transfer are just 
~ a few of the recent 
we Technological en- 
_ hancements avail- 
able on our new 
z personalcomputers. 
Of course, all of our systems are 
fully IBM®-compatible and offer a wide 
range of processing speeds and memory capacities 
to readily satisfy existing and future software 
requirements. 
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Dependability 





CompuAdd 386 Series 


All of our 386 computers come equipped with either a 
1.44MB or a 1.2MB floppy drive, a dual floppy/hard 
drive controller, and your choice of enhanced 101-key, 
AT-style, or 5151 keyboard, plus the following features: 


CompuAdd 386/25 


© 80386-25 processor 

*® 25MHz, 12MHz, or 8MHz 
(software-selectable) 

© 0 wait state cache memory 

© 32-bit high-speed memory board 
with IMB RAM expandable to 
I6MB using IMB Xx 9 SIMMs 

© System and option ROM 
shadowing 

* ROM-based setup 


CompuAdd 386/20 


© 80386-20 processor 

© 20MHz, IOMHz, or 6MHz 
software-selectable speeds 

© 0 wait state cache memory 

© 32-bit high-speed memory board 
with IMB RAM expandable to 
16MB using IMB x 9 SIMMs 

® System and option ROM 
shadowing 

* ROM-based setup 


CompuAdd 386/16 


© 80386-16 processor 

® 16MHz, 8MHz, 6MHz, or 
4.77MHz (software-selectable) 

© 0 wait states (page-mode memory) 

© IMB RAM expandable to 4MB 
(option to IOMB) 

® System and option ROM shadowing 


© Integrated Drive Electronics 
fixed disk drive interface 

© Two serial ports and one parallel 
port, built-in 

© Six 16-bit and one 8-bit expan- 
sion slots 

* Math coprocessor support for 
80387, Weitek, or both 

© 29.2 on Norton’s S] Benchmark 


40 test $2 89 5 


® Integrated Drive Electronics 
fixed disk drive interface 

© Two serial ports and a parallel 
port, built-in 

© Six 16-bit and one 8-bit expan- 
sion slots 

© Math coprocessor support for 
80387, Weitek, or both 

© 23.4 on Norton's SI Benchmark 


4.0 test $2295 


* Five 16-bit and two 8-bit expan- 
sion slots 

© 80287 Math coprocessor support 

* 17.6 on Norton's $1 Benchmark 


40 test 
$1895 


& Compatibility 


Reliability 





CompuAdd 286 Series 


All of our 286 computers come equipped with a 


1.44MB or a 1.2MB floppy drive, a dual floppy /hard 
drive controller, and your choice of enhanced 10]-key, 
AT-style, or 5151 keyboard, plus the following features: 


CompuAdd 286/20 


® 80286-20 processor 

® 20MHz processing speeds 

* 0 wait states (four-way interleave) 

® IMB RAM expandable to SMB 

*® ROM-based setup 

© IDE fixed disk drive interface 

© Two serial ports and one parallel 
port, built-in 


CompuAdd 286/16 

® 80286-16 processor 

© 16MHz and 8MHz switchable 
speeds 

© 0 wait states (four-way interleave) 

© IMB RAM expandable to SMB 

*® ROM-based setup 

© IDE fixed disk drive interface 


CompuAdd 286/12 

® 80286-I2 processor 

® 12MHz or 6MHz switchable 
speeds 

* 0 wait states 

© 5I2KB RAM expandable to IMB 


CompuAdd 286/10 


© 80286-10 processor 
© IOMHz and 6MHz switchable 


speeds 
® 512KB RAM expandable to IMB 
© Six 16-bit and two 8-bit expan- 
sion slots 


® Six 16-bit and two 8-bit expan- 
sion slots 

® 80287 math coprocessor support 

® 20.4 on Norton's SI Benchmark 
40 test (22.5 rating with 2MB 
memory and four-way interleave) 


$1695 


® Six 16-bit and two 8-bit expan- 
sion slots 

© 80287 math coprocessor support 

© 16.0 on Norton's ST Benchmark 
4.0 test (18.0 rating with 2MB 
Memory and four-way interleave) 


$1495 


© Six 16-bit and two 8-bit expan- 
sion slots 

® 80287 math coprocessor support 

® 13.7 on Norton's SI Benchmark 


40 test $99 5 


© 80287 math coprocessor support 
* 9.4 on Norton's SI Benchmark 


40 test 
$895 


CompuAdd Turbo/10 


The Turbo/10 comes equipped with a 360KB floppy 
drive, a floppy drive controller, and your choice of 
enhanced 101-key, AT-style, or SIS1 keyboard, plus 
the following features: 

Turbo/10 


* 8088 processor 


© Eight 8-bit expansion slots 
® 1OMHz or 4.77MHz switchable 


® Math coprocessor support 


$595 


speeds 
* 640KB RAM 


Call us at 800-666-1872 for more details on these 
feature-packed personal computers and accessories. 
Prices subject to change without notice. 


Compufidd” 


CORPORATION 
12303 Technology Boulevard 
Austin, Texas 78727 


Why the Smart Money is 
on CompuAdd: 


We're doing 
something right. 
Since we opened our 
doors in 1982, our 
dependable and afford- 
able personal computers 
have been in high 
demand. Our customers 
come from around the 
world to take advantage 
of the tremendous savings 
and the excellent quality 
that hallmark CompuAdd’s 
computer systems. 


So, why not join the 
thousands of satisfied 
customers. Discover our 
dependability, reliability, 
and affordability—you'll 


We've opened an office 
in Bristol, England and 
have distributors in South 
America and Europe. We 
are also expanding our 


national chain of retail be glad you did. 
stores to meet the 

increasing customer 

demand. 

| I want more 

| j information from the 
| price/ performance 

| Hi leader. 


7 C1 Please send me a FREE CompuAdd catalog. 


| Name 


C1 Please call me regarding corporate accounts. 


| Company name 
| Address 

| Phone 

| City 

| Zip Code 


| 
| Call 800-666-187 2 for more information and/or the 


number of your nearest CompuAdd retail outlet. 
| Value, Quality, and G vAdd 


| Service Since 1982 TOrrporATION 


State 


CORPORATION 





Built-In Quality. 
At CompuAdd, we pay 
attention to detail. Each 
of our systems is care- 
fully designed and built 
to rigid specifications 
before it undergoes 
vigilant testing and 
inspection. 


This conscientious 
commitment to quality 
is reflected in the 
numerous 
awards we 
receive 
from leading 
industry 
periodicals. 
Our trophy 
case contains several 
Editor’s Choice and 
Best Buy designations. 








Stress-Free 
Guarantee. 


To ensure your satisfac- 
tion, we offer a 30-day 
money-back guarantee 
and a one-year limited 
warranty on all hardware 
products. 


CORPORATION 





As part of our commit- 
ment to our customers, 
we back each and every 
sale with one full year 
of free technical support. 


Courteous 
Service. 
Ordering from i 
CompuAdd couldn't |} ) 
be easier. Our knowl-"'\ 
edgeable sales 4 
professionals are 4 
happy to explain how 

a product works and 

to help you determine 
which item is best suited 

to your application. 





And our service doesn’t 
end there. If you should 
have any questions after 
the sale, our customer 
service staff is available, 
toll-free, to give you 
some friendly assistance. 


Fast Action. 

We realize that when you 
order something, it can’t 
get there fast enough. 
That’s why we’ve recently 
added a new warehouse 
facility that spans two- 
and-a-half football fields, 
and streamlined it for 
efficiency. This expansion 
allows us to stock more 
items and to provide 
faster processing from 
our door to yours. 


All in all, CompuAdd is 
the choice for quality, 
service, and price. 





To Start 
Computing Now! 





Includes 
20MB 
Hard Drive! 


Professional Starter Kit™ $1589 


Computer-286/10 system with 80286 processor (switch-selectable 
6MHZ/10MHz processing speed), 512KB RAM (expandable to 1MB on 
motherboard), 8 expansion slots, 200-watt power supply, 1.2MB floppy 
drive, choice of keyboard, dual floppy/hard drive controller, clock/ 
calendar with battery backup. 
Monitor-High-resolution (720 x 348) amber monochrome monitor with 
12” display screen, and monochrome graphics card with parallel port. 
20MB Hard Drive-20m6 hard drive, fully installed. 
Hard Drive Options-Upgrade your 20MB drive to 40MB or 
60MB. See chart below. 
Printer-Epson® LX-900 with 180cps draft and 30cps near letter- 
quality printing, multiple type styles, Epson character graphics set, 
dot graphics capability and tractor/friction paper feed. 
Software-Protessional Zen software, a totally integrated software 
package: ZenWord™, ZenCalc™, and ZenLink™. MS-DOS® operating 
system, GW BASIC® programming language, and PC-FullBak™ 
backup utilities are also included. 
Accessories-200 sheets continuous form paper, printer cable, and 
ten blank Giseeies 

Prof 
Industry-standard 14” tube size EGA monitor (13” diagonal), 
EGA card, and I/O card with serial and parallel ports. 


Gale 2, See. Pee ee 


Professional Starter Kit Options 


Monographics EGA VGA 
$1589 $1989 $2139 
$1699 $2099 $2259 


Video Options 
VGA Option includes a color VGA analog monitor 
with 14" screen, a VGA video card, and I/O card 
with serial port and parallel port. 
NEW! Advanced Starter Kit the same great package 
that comes with the Professional Starter Kit, but with 20MB $1199 $1549 «$1749 
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Career Starter Kit™ $949 


Computer-i8M®-compatible CompuAdd™ Turbo/10 computer with 
8088 processor, keyboard-selectable 4.77MHz or 10MHz, 640KB 
RAM, half-height 360KB floppy drive, floppy drive controller, 150-watt 
power supply, choice of keyboard, and system reset button. 


Monitor-High-resolution (720 x 348) amber monochrome monitor with 
12” display screen, and monochrome graphics card with parallel port. 


20MB Hard Drive Option-Add the storage power of a 20MB 
or 40MB hard drive to your Career Starter Kit. Option includes 
PC-FullBak disk backup software; see chart below. 


Printer-Star Micronics NX-1000™ provides software compatibility, 
plus 120cps draft and 30cps near letter-quality printing, multiple type 
styles, nine-pin print head, Epson LX-800 and IBM Proprinter It® 
emulation, dot graphics capability, and tractor/friction paper feed. 


Software-Professional Zen software, a totally integrated software 
package: ZenWord, ZenCalc, and ZenLink. MS-DOS operating system 
and GW BASIC programming language are also included. 


Accessories-200 sheets continuous form paper, printer cable, and 
ten blank diskettes. 


Ss tarter Kit E fo A 
Industry-standard 14” tube size EGA monitor (13" diagonal), 
EGA card, and I/O card with senal and parallel ports. 
¢4900 


..O1Zs 


Career Starter Kit Options 
Monographics EGA VGA 
No Hard Drive $949 $1299 $1499 


a powerful 28642MHz system that runs at 0 wait 


$2169 © $2299 


states. Call for prices. 


40MB $1329 $1879 $1879 


ORDER TOLL FREE: 


800-666-1872 








CORPORA T! 


LON 


12303 Technology Bivd. Austin, Texas 78727 


inside USA 


Customer Service: FAX: 
800-999-9901 $12-250-5760 


Telex: 763543 Outside USA: 
COMPUADD AUS 512-258-5575 











Bargain Add-Ons 


IBM-ATs* 


43MB MiniScribe® (25ms). . 
71MB MiniScribe (28ms) 
(Reg. $649) . 4 
80MB Seagate” > (28ms) . 
1I0MB MiniScribe (28ms) 
with RLL Controller 


(BM-XTs° 


20MB MiniScribe (65ms) . 
30MB Seagate (65ms) . 
40MB MiniScribe (61ms) 


20MB MiniScribe elu) 
for Compag Portebie . 


$459 


FlashCard-20™ 
MiniScribe (65ms) . . 
FlashCard-30™ 
MinScribe (65ms) 
(Rag. $339) . 
FlashCerd-49™ 
Seegate (40ms) 


3 


‘ " 1 
Diskette Drives 


360KB half-height floppy 

drive for the XT (black) . . 

360KB half-height floppy 

drive for the AT (gray) 

360KB Teac * floppy drive 

forthe AT (gray). . 

360KB Teac floppy drive for 

the XT (black). ...§109 
720KB halt-height 3.5” flop, 

drive for the XT (bleck) . "$109 
720KB half-height 3.5" floppy 
drive for the AT (gray) $115 
1.2MB floppy drive for the 

AT (gray) $109 
1.2MB Teac floppy drive for 

the AT (gray). . A. 

1.44MB half- -height floppy 

drive (gray) 

Personal System/2™ 
compatible external drive 
installs as drive B and permits 
transfer from 360KB to 720KB 
format $199 


And 





Logitech Serial Mouse 


t Pur 1S! yw 
cael 


Monographics 
Samaung™ 12" monitor, 
curved, tilt/swivel .... 
Samsung 12” monitor, flat 
tiit/swivel . ‘ 
Amdek" 410W monitor 
12” flat screen . . 


CGA 
IBM-compatible color 
monitor 13” diagonel 
screen. . , 


EGA 

IBM-compatible 14” EGA 
monitor . $349 
NEC Multisync® I 800x675 

lines resolution .... $679 


. $239 


VGA 


Zenith 14" Color VGA 
640x480. . $759 
Color VGA 14" analog 

monitor $515 


Video Cards 


Monographics cerd up to 
720x348 resolution.... 
Herculea™ Color Graphica 
card for AT ona half-size 
card 


o ) es 


This programmable mouse 


with three buttons 
includes Logitech* 
PaintShow,™ and a 
Logitech wrist 
watch. Serial port 
interface required. 


$79 


Hercules Monochrome 
Graphics Card Plus up to 
720x348 resolution . . 
CompuAdd EGA-480IBM/ 
EGA-compatible card with 
256KB displaymemory . $179 
Paradise EGA-480 automatic 
configuretion to 640x350 

or 640x480 resolution... $229 
CompuAdd VGA card 

800x600 resolution, 256K colors, 
supports IBM VGA, CGA, and 
Hercules™ Monochrome 
grephics .. $220 
Video-7* Vega VGA card 
640x480 and 800x600 
resolutions with 16/64 color 
capability ... . 


1/0 Cards 


AT I/O serial port and 
paralleiport.......... 
XT I/O senal port, perallel 
port, clock/calendar, and 
game port 


$179 


. $59 


Multifunction Boards 
AT Multifunction board 
upto 1.5MB RAM expansion, 
serial, and parallel port 


for ATs end ee 
with OKB 


$99 


Call Now For Superior 
Service, Selection, 
Value 


XT" Mutttfunction board 
384KB RAM, parallel port, 
serial port, clock/calendar, 
and game port for PCs 

or compatibles 


Memory Cards 


MEM-576 with OKB . 
EMS XT withOKB .... 
EMS AT with OKB . 
Intel Above™ Board 
with 512KB 


1200 Baud CompuAdd 
(internal) . 

2400 Baud CompuAdd 
{internel) .. 

1200 Baud CompuAdd 
(external) 

2400 Baud arate 
{externel) . . z 2 


Mouse Pad provides 
accurate tracking and a 
dirt free environment 

for your mouse 
Logitech* HtREZ Mouse 
features 320 dots per inch. 

Bus interface. . .... $109 
CompuAdd Serial Mouse 
features Dr. HALO III™, pad, 

and pocket $55 
Genius Digitizer Tablet 

provides resolutions up to 

1000 lines per inchona 

12" x 12” work area 

Includes Dr HALO II 

software 

CompuAdd joystick 

(Reg. $19.95). . 

Mach Ill joystick . 


. $4.95 


Use Our Convenient 
Sales Hours For Ordering 


Mon.-Fri. 8 a.m.—9 p.m. CST 
Sat. 9a.m.—5 p.m. CST 


 Compuhidd 


Cr@mg ee ORATION 


12303 Technology Bivd. Austin, Texas 78727 





Customer Support 


Epson* LX-800 80 columns, 
180cps draft, 30cpsNLQ. $205 
Epson FX-1050 132 columns, 
264cps draft, 54cps NLQ. $549 
Epson EX-800 80 columns, 
300cps dratt. 60cpsNLQ. $476 
Epson LQ-1050 132 columns 
264cps draft, 88cpsLQ . $799 
Panasonic" 10911 80 columns, 
192cpsdratt, 38cpsNLQ . $219 


Keyboards 


AT-Style 5060 keyboard 
has 84 keys and anlarged 
ENTER end SHIFT pegs for 
aasy oparation . 

Enhanced 101-key 
keyboard for AT or XT 
compatibles with 101 keys 
including 12 function keys . 
5151 keyboard for the IBM 
AT, XT, and compatibles, 
Includes separata numaric 
and cursor key pads 


$69 


$69 


$6! 


Communications 
Carbon Copy Plus™ .... 
Carbon Copy Plus (3.5”) . . 
CompuServe” 
Subscription Kit 

Crosstalk XVI® . 
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Scan Man™ 


from Logitech® captures 


Compiiers and Languages 
Microsoft®C Compiler .. $312 
Microsoft FORTRAN 
Optimizing Compiler. .$312 
Microsoft Macro Assembler $102 
Microsoft QuickC™ 
Compiler .. 

Microsoft QuickBASIC’ be 
Turbo C* 

Turbo Pascal® . . 


Databases 

dBASE IV PLUS™ 

(Reg. $485) $409 
PFS: Professional File $145 
Q&a™ $199 


Desktop Publishing 
Aldus PageMeker® .. . 
FONTASY® . . . 

PFS: First Publisher . 

PFS: First Publisher 

Art Gallery 

Printmastar Plus™ 
NewsMastar II™ 


$67 
$69 
$108 
$108 


Educational 
Alge-Blaster!™ . 
Learning DOS 
Math Blaster Plus!” 
(Reg. $29). 
Reader Rabbit™ . 
Typing Tutor IV 


$26 
$35 


$23 
$32 
$32 


phatographs, drawings, 
and printed materials 
for quick input into 
your camputer. 


$199 


DAC-Easy™ Accounting . 
DAC-Easy Light™.... 
DAC-Eesy Payroll™ 
Managing Your Money 
Quicken® . : 
Sylvia Porter's 
Investment Menager™ . 
Timesiips” Ill. . 


. $129 
$30 


$89 
$17 


Games 

Ancient Art of War at Sea 
Balance of Power™ 

Berd’s Tale 

California Games™ 
Chessmastar 2000... . 
Chuck Yeagar's Advanced 
Flight Treiner™ .. 
Destroyar™ : 

Earl Weaver Baseball 
F-15 Strike Eagle® 
Falcon . 

Flight Simulator... . 
Flight Simulator os ") 
Geuntlet™ 

Gunship™ 

Herdbell 

Ikari Warrior™ 
Jeopardy!™ ‘ 
King’s Quest™ IV 
Meen 18 Golf 

Maan 18 Course Disk 
Scenery Disks 

Space Quest™ 

Space Quast Il 
Suparbika — e 
Test Drive 

Wheel of Fortune™ 
Whara in tha USA 

is Carmen Sandiego?™ $29 
Where in the World 

is Carmen Sandiego?™ 
WorldGames™..... 


$29 


$i2 
$13-16 
$30 
$30 
$13 
$23 
$7 


30-Day Money-Back 
Guarantee, One-Year 
Warranty, Toll-Free Tech Support 


Graphics 
AutoDimensioning™ 
Certificata Makar™ 
Formifool 

Gam Draw Ill+™ 
Ganeric CADD™ 
Harverd™ Graphics 
PC Paint Plus 

Print Shop 

Print Shop Companion™ 
Windows Draw 


Integrated Packages 
Framework II. . 
Microsoft Works . 

PFS: First Choice 
Symphony* 

Symphony (35"). . 


Organizational 
Harvard™ Total ay 
Manager Il . 

Microsoft Project 
Time Line™ 

Tima Lina (35”)... 


Spreadsheets 

Microsoft Excal 

Quattro™ . 

VP-Plannar 

Lotus 1-2-3 

Utilities 

Copy II® PC 

Disk Qptimizar™ 

FASTBACK Plus .... 
FASTBACK Plus ee) 

GOter™ : 

Mace Utilities 

Norton Commandar . 

Norton Utilities™ Advanced . 
PathMinder™ 

PC-FullBak™ . 

PC Tools® Deluxe (Reg. $40) $3! 
Sideways* $42 


Worl ricer 


.. 


Word Processors 
Grametik lll"... 
Microsoft Word . ae 
MultiMate Advantage II™ . 
PFS: Professional Write 
Q&A Wnta™ 

WordPerfect? ‘(Version 50). eee) 
WordPerfect (3.5") . . $245 


$52 
_eeeo 
$289 


WordStar® Profassional. ..$250 | 





: CompuAdd 


We offer the best service and support available in the maul order Industry, so you Can purchase with confidence: 


* FREE one-yeer limited war 


rranty 
* FREE one year of technicel phone support 


Please add 2%» to all purchase for shipping 


ing 1o APO/FPO ae US) Ae St Mee 
department Prices are 
pesb he tl Thinty-day money- back guarantee 


tochange avon me Texas, 


Corporate and Institutional Accounts 


you require to keep: 


‘We make your job easier 


‘We accept MasterCard, VISA, 


certitied checks, personal checks (please allow 10 days for processing) CODs ($50 minsmum 


Order) Company and instilutional purchase orders, and wire transfers 
CompuAdd i an established leader in the computer industry We offer superior pices products, customer support and service! 


business runreng smoothly We 
‘We provide a full-time technical staff to answer your questions 


© FREE 30-day monsy-back guarantes 

= FREE oe ordering — no su 

and handkng (nunimum $3, shippii Se re oe US will increase cost) Add S%s for 

wed by a Retum Authonzation number call our 
Anzona, Colorado, and 


aramee does not include return freigtk, or shipping 
Customer Service: 
800-999-9901 


Telex: 763543 
COMPUADD AUS 


accept purchase orders on a 


ORDER TOLL FREE: 


800-666-1872 


Inside USA 
FAX. 
512-250-5760 


Outalde USA: 
512-258-5575 
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7D Voice Mail System 
Board Anatomy 












Natural Microsystems’ 
proprietary BMC-1 chip for 
its firmware 


A 16-bit processor by G! 
(a Taiwanese company) 
that functions as an 
optimizer for digital 
signal processing 


The Complete 
Answering 
Machine 







Processor that allows 
CAM to operate in 
background mode 


Gate array for the bus 
control interface 


CAM's proprietary EPROM 
Chip for its firmware 





Voir mail system boards borrow from and integrate 
proprietary and standard technologies from a variety of 
telecommunications sources Including modems, PBXs, and 
Standard phone answering machines. 

Besides the features labeled on the photographs, the 
Watson board has a DIP switch used to set the port 
assignment of the board and the Hayes compatibility settings 


for modem communications; there is also an extemal 
speaker connector. BigmOuth can accommodate two 
standard telephone jacks, an external speaker connector, 
and an event jack to generate an alarm signal for security 
systems. The Complete Answering Machine has an external 
speaker connector and a five-position DIP switch to control 
the port address and hardware Interrupts. 











Watson 
(single-line) and 
VBX System 
(muitipie-tine) 


Two standard 
telephone jacks 


Extemal speaker 
connector 





Volume control 
knob 






Event jack used to 
generate an alarm 
signal for security 

systems 






PC MAGAZINE oe 

















The IBM Voice Communication Option is built with RF 
shielding that covers half the board. The IBM board also features. 
ten memory chips comprising the static RAM for program 

memory (eight have a 55-millisecond access time, while two 

have a 45-ms. access time) and three unique telephone jacks 

that IBM calls the Phone Line Interface (PLI). nitaReceptionist 
holds four “black boxes,” called the Data Access Arrangement 
(DAA) that contain relays and transformers for the four lines it 
supports. Finally, the Voicemate 50 comes with a proprietary 
EPROM chip from Dialogic Corp., its firmware, an 80188 ‘ 
processor, and two connectors that allow additional communica- 
tions options evailable from American Telesystems. 







16-bit Tl processor optimizes digital 
signal processing 





; 
— a= 


Voicemate 50 § 



















CAC 8512 Gate Array 
for the bus controller 
interface; replaces 

j 5,000 individual circuits 





2 
* {BM Voice 
Communication Option 








Four daughterboards 
handle anelog filtering for 
noise, control sitence and 
pause compression 
during recording 









Intel's 16-bit 8546 chip 
hosts interface for PC 
communications 









nitaReceptionist 


12.28-MHz oscilletor determines speed of nita’s 
processor chip 


Daughterboard carries analog amplifier for analog processing 
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@ VOICE MAIL SYSTEMS 


phone system, various manufacturers have 
been moving further apart in standards. 

In particular, many manufacturers have 
developed proprietary standards for their 
PBXs (private branch exchange, or in- 
house telephone switching equipment). 
And there is no guarantee that any given 
voice mail system will work with every 
available PBX. 

For example, all packages in this re- 


view were tested both on local phone com- |- 


pany lines and on a Panasonic PBX. The 
PBX uses noticeably different signals from 
those of the local phone company for such 
functions as the ringback signal. Some 
packages had no trouble working with 
both sets of signals, while others needed 
fine tuning in order to work with one or the 
other. Moral: before committing to a voice 
mail system, make sure it will work on the 
phone system in your office. 

Several high-end PC-based voice mail 
systems—such as the Brooktrout V-Mail 
210—are not included in this review. 
Many manufacturers didn’t want to be re- 
viewed because they prefer to think of their 
products as part of the phone system rather 
than part of a PC. 

As one manufacturer explained, these 
packages are sold exclusively by VARs, 
often as part of a complete phone system. 
They typically spend their lives hidden in a 
closet along with a PBX and are not avail- 
able for use on a PC. Even the setup and 
system administration of these machines 
are often handled by the VAR. nitaRecep- 
tionist (which is reviewed in this issue) is 
an exception in that system administration 
is often handled by the buyer rather than by 
the VAR. 

The systems reviewed here cover a 
wide range: from single-line systems to 
16-line systems; from answering systems 
to in-house voice mail, from auto-atten- 
dant to informational bulletin board; from 
inbound to outbound telemarketing. Even 
a low-end, single-line package can be an 
appropriate answer for a small office or de- 
partment. Depending on how many calls 
the department handles, a single line may 
be enough for a dozen people or more. 
(See sidebar, ‘‘What Size System Do I 
Need?’’) 

Often it may be less expensive to install 
several PC-based systems on a depart- 
ment-by-department basis rather than one 


larger, more expensive system for the en- 
tire company. Even better, using smaller 
systems makes it easier to choose packages 
that best meet each department’s needs. In 


any case, if a PC-based system will do the | 


job, you'll likely find the right system in 
the reviews that follow. 


i’ 


TALKING TECHNOLOGY INC. 
BigmOuth 


Talking Technology’s BigmOuth, at 
$269, is a single-line system for people 
who like to roll their own. It can serve a va- 
riety of functions: a single-user answering 
machine; a multiuser, multimailbox sys- 
tem serving in-house voice mail functions, 
complete with auto-attendant for use on a 
PBX; an informational bulletin board; an 
inbound or outbound telemarketing sys- 
tem; or some combination of these. The 
complexity of the application is up to you. 

Given its functions, getting started with 
BigmOuth is surprisingly simple. Plug the 


re 
FACT FILE 





| BigmOulh, Version 2B 
Talking Technology Inc. 
| 4383 Piedmont Ave., #B 
| Oakland, CA 94611 
| (415) 652-9600 
| List Price: $269 
Requires: 256K RAM, hard disk highly rec- 
| ommended, DOS 2.0 or later. IBM PC, XT, 
| AT or close compatible; PS/2 Model 25, 30, 
or 35, or a 386 machine 
Phone Requirements: One analog line. fo- 
cal Touch-tone phone. PBX transfer needs 
| switch hook. 
In Short: Although limited to handling a sin- 
gle line, BigmOuth is a full-function package 
| by any definition. ft works as a single-user 
answering machine right out of the box and 
provides a set of tools for building more so- 
| phisticated applications. Much like a spread- 
| sheet in spint, BigmOuth manages to be both 


flexible and relatively easy to learn. 
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board into your computer; plug in a phone, 
an analog phone line, and the external 
speaker into the board, and copy the three 
program disks to the BigmOuth directory 
you create on your hard disk. 

From there it’s up to you. The manual 
has separate chapters on each function, so 
you can study just those features you need 
to leam. The quick-start section will get 
you set up as a single-user answering ma- 
chine in minutes. The one area not dis- 
cussed is how to set up auto-attendant fea- 
tures for a PBX. However, Talking 
Technology offers free technical support 
to help you set up your applications. 

Though the logic of BigmOuth’s orga- 
nization is not obvious, it is easy enough to 
understand. For example, typically a voice 
mail system is structured so that you first 
choose a mailbox and then decide what to 
do with it. Indeed, that’s precisely the log- 
ic BigmOuth uses for incoming calls. 
When working from the keyboard, howev- 
er, BigmOuth reverses the logic; first you 
choose what you want to do, and then tell 
BigmOuth which mailbox. 

This is a little confusing at first, but it 
makes the creation of complex applica- 
tions far easier than it would otherwise be. 
For example, if you are building an auto- 
attendant, you can create your mailbox 
structure, then go to Greeting Messages 
and record all mailbox messages at once. 


SYSTEM ADMINISTRATION The on- 
screen portion of BigmOuth is designed 
for the system administrator. In a single- 
user system, this is also the system owner; 
in a multiuser, multimailbox system, you 
can avoid confusion by letting individual 
mailbox owners communicate with Big- 
mOuth only by phone. 

Privacy is another reason for limiting 
mailbox owners to phone access only. 
When working from the keyboard, you 
can listen to all messages in all mailboxes. 
Worse yet, because there is no password 
protection for the system, anyone with ac- 
cess to the computer has full access to Big- 
mOuth. For this reason you will probably 
want to equip the computer housing a mul- 
tiuser system with a keylock. Since Big- 
mOuth operates in foreground only, a mul- 
tiuser system will require a dedicated 
computer regardless. 

In spirit, BigmOuth is much like a 
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Anyone can produce a com- 


puter-aided drafting and design 
NOWYOUCANDESIGNJUST 9 3--= 222" 
of dollars. But creating one 
ABOUTANYTHING...INCLUDING | 2's" 
econ able takes real ingenuity. 
] That's exactly what we've 
- sell the mast widely used CADD 
a" in the world for under 





Sunbole Library CADDO Lanel 1 
somnlets Lhe Ssinbols Library Lies 
Ne | 
ty 
Sy rridpcls Lider sy mibols Library dy nibeots Library 
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PC Magazine ranked it 
“Editors Chaice”’ in a face aff 
" with 17 low-cast CADD pack- 

apse = ages. ‘This product is an aut- 
standing value from every point 
of view andis highly recam- 
mended.”’ “A paperback 
version of AutoCAD”, stated 
PC Week. 

And our CADD programs 
are just part of what we offer. 

You can start with Generic 
CADD Level 1)” then advance 
to other levels as your needs— 
and skills—expand. 

And you can use our CADD 
add-ons, Utilities, and symbols 
libraries to design the CADD 
system that fits your needs. 

You only pay for the func- 
tionality you need, and the 
functionality you get has depth. 

Critic tested, market 
appraved. Generic Software 
offers price, quality, and sup- 
port. Match our customer 
support against anyone! 

* Unconditional 60-day 
guarantee on mast products 

* Unlimited free technical sup- 
port * Free monthly newspaper 
* Regular updates at modest 
prices. All adding up to prave 
that the anly thing generic 
about us is the price. 

Call us for a free CADDalog”™ 
or for the name of your local 
dealer: 1-800-228-3601. 


© Generic Software Inc., Level 1 and Generic | 
CADD ore trademarks of Generic Software Inc., 

11911 North Creek Parkway South, Bothell, WA 

98011. Macintosh is o trademark of Apple Com- 

puter Inc. 


Generic 
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BigmOuth' s Review Colls screen gives you control over the incoming calls you' re listening to. The 
top portion of the screen gives you the current system status—how many new messoges you haven't 
yet listened to, what ring to answer, and so on. The lower section of the screen lists the type of 
message recorded—greeting, personal, outgoing-timed—atong with the length of the message (T 
= 00-02 is a 2-second message, for example) and the time and date the messoge was recorded. 


ws Given its functions, 
getting started with 
BigmOuth is 
surprisingly simple. 


spreadsheet, providing a foundation and a 
set of tools. To build a mailbox structure, 
you go to the misnamed Phonelist on the 
main menu. Each entry in the phone book 
is a mailbox and can be defined according 
to a specific function. 

For example, to create a single-user an- 
swering machine, you might define a sin- 
gle standard mailbox with a general-pur- 
pose greeting along with several personal 
mailboxes so that you can leave personal 
messages for specific individuals. In a 
multiuser system, you could define several 
standard mailboxes. 


Other types of mailboxes can transfer a 
call on a PBX, ask questions and record 
answers, or automatically jump to other 
mailboxes. They can even tell BigmOuth 
to hang up, shell to DOS, run another pro- 
gram, and resume waiting for calls after 
the other program finishes. By determin- 
ing the types of mailboxes you use and the 
way the boxes are linked, you can config- 
ure BigmOuth to operate as an answering 
machine, an auto-attendant, or a telemar- 
keting system. 

BigmOuth is simply full of options. 
From within the program you can select 
pulse or tone dialing, incoming message 
length, prefixes for dialing long distance or 
from a PBX, and even a second drive to 
use if the current drive is full. You'll also 
find an ASCII parameter file with about 25 
additional settings that let you adjust tech- 
nical details, such as how long to hold a 
switchhook flash for your PBX. 


SETUP FOR THE CALLER How the 
system treats a caller or mailbox owner ob- 
viously depends on how you've set it up. 


As shipped, the voice prompts are short 
but detailed enough so that new 
users—whether mailbox owners or cal- 
lers—should have no trouble following 
them. Those who are familiar with the sys- 
tem can take the shortcut of typing com- 
mands before the prompts finish. Prompts 
are recorded in a clear male voice and can 
be replaced with customized messages. 

When BigmOuth is performing in- 
house voice mail functions, mailbox own- 
ers can send and retrieve messages as well 
as send outgoing timed messages. They 
can also change their passwords, change 
their greeting message, create new person- 
al messages, and select message forward- 
ing for their mailbox (if the system admin- 
istrator has given them that option). 
Distribution messages can be created only 
from the keyboard. 

Unfortunately, BigmOuth suffers from 
marginally slow operation in some areas. 
When moving from mailbox to mailbox, 
for example, BigmOuth takes time to load 
the message for each new mailbox from 
disk. The lag is even noticeable on an AT. 
For best response time, put the prompts 
and messages in a RAM disk in expanded 
or extended memory 

While BigmOuth's voice quality is best 
described as thin and overcrisp, all record- 
ings were clear and understandable. 

Clearly, BigmOuth qualifies as a full- 
function system. It is not the easiest single- 
line package to learn, but it is one of the 
most flexible. If you want to match your 
voice mail system to your needs as closely 
as possible and are willing to work toward 
that end, BigmOuth is the obvious choice. 


— ae 


THE COMPLETE PC INC. 
The Complete 


Answering Machine 

The Complete Answering Machine, $349 
from The Complete PC, offers more than 
its name implies. While it can function as a 
single-user, single-mailbox answering 
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To Choose The Right Computer, 
You HaveTo Look A Little Deeper. 


Tries ee gong Addi onal parallel! 

provides faster processing Additi feliserial 

and comes standard with 2 megabytes ports can be located 
OF RAM in the chassis. 





All eight 1/0 slots on the 
Systern Bus Board are 
100% AT compatible, and & 

Sour are 32 bit. 


The intel 80586 based POIABE 

Seatures a replaceable 32-b1t 
CPU card, which gives you 

complete upgrade capabilities. 


Speaker volume control is front: 
mounted, and user adjustable, allow 
tag you to quickly aaapt your AMAX 
PC/386 & any working environment, 


These days it seems a lot of PC makers would rather show 
you a beautiful outside than reveal what's behind it. But at 
AMAX, we're so proud of our line of high performance, IBM°- 
compatible PCs that we want the world to see exactly what makes 
them the best in the business, inside and out. 

Of course, building a truly dependable computer requires 
more than quality materials and quality fabrication. It also 
takes a commitment to quality control, and that’s where we're 


All run at O- Watt States 


PCII86 % 
i 
System 


PCIZR6 





PU/386 Business System 


IBM is a registered trademark of International Business Machines Corporation. 


Our special PC/386 twolkit includes @ 
sized screwari 


and ch earie” 

easy opening and cl ti 

case without damaging the Screws. Power supply is 
UL approved. 


These features apply to 
our AMAX PC/386. 







The five standard half-heght disk 

drive slots allow: for additional disk 

drives, tape backups, and hard 
disks @s your needs grow 


The convenient front. mounted on off 
switch provides easy access, WAIC: 
means you can tuck the PC into a 

corner of your desktop and save space. 


at our best. Before an AMAX PC leaves the plant, all systems and 
components undergo rigorous testing and evaluation including 
an extended “burn-in” period at temperatures ranging from 110° 
to 130°F And our commitment continues after the sale, with 
long-term technical phone support, quick turnaround service 
and a 12-month limited warranty. 

Scratch the surface a little deeper, and you'll find that 
AMAX PCs run all PC and MS-DOS compatible software with 
ease. And that our architecture meets or exceeds industry 
standards for PC compatibles. And speaking of scratches, 
we certainly don’t neglect our sleek exteriors, either. If there's 
so much as a single blemish on an AMAX chassis, it’s imme- 
diately rejected. 

Finally, you won't have to dig a little deeper to pay for it 
all, because our price/performance ratio makes AMAX an 
eminently affordable buy. Fora 
dealer near you, call us today at | 
800-888-2629, ext. 386. Once you 
look into AMAX, we think you're 
going to like what you see. 


We're Building A Computer You Can Live With. 


AMAX Engineering Corp., 47315 Mission Falls Court, Fremont, CA 94539 
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: (Products listed In ascending price order) 


| i Voice Mail Systems: Summary of Features 
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Wetson: ig Tae Complete IBM Valca 
Watsoe Central tamplate BigmOulh Anewering Machine Communication © VBX System 
Natural Naturei Talking The Complete PC Option Natural 
Microsystems Microsystems Technology Inc. Inc. (BM Corp. Microsyatems 
$199 $199 (must be $995 (hardware), 
| fore) Taleit) YP ball.) ($399 with VIS) used with Watson) $269 $349 $149 (software) $3,995 
Lines per hoard 1 1 1 1 2 1 
Boarde per computer 1 1 1 4 2 
Recommended nomber of veers 1-25 5-25 1-106 15 per board 1 20-100 
Beskgroand or foregroued opersiioe Both Both Foreground Backgroend Foregrosnd Foreground 
On-boerd modem e e ie] ce] e 
Cao shore Ilee with oxternel modem o e e e ce) e 
Ceo shore Ilea with fex boord ° e e e ° e 
Connector for oxterne! speoker e e e e e e 
Volume control directly from board te) te) e te) e ° 
ANSWERING-MACHINE FUNCTIONS 
Sysiom greeting messages z : i 
Stores multiple greeting messages e ° e go e (o] 
Can be modified from remote location e ° e e e ° 
Customized malibox greeting messagaa , 
Maximum number of messages Veries® WA 1 99 Unlimited _ +: NA 
Can be modified from remote jocation e WA e ‘e e WA 
» incoming messages 
Total maitboxes available 750 250 300 999 
Umit on number of messages 700 700 Disk Olsk 
_ Personal messages e °O e e 
Remote retrievat (with security) e e e 
Automatic deletion ofter 0 user-specified time Oo Oo 6) 








‘os Can.tlek mailboxes e 
~ Forwards messages to other mailboxes e 
‘» Allows user control over security code e oh ; 
‘, Aato-attendant traasters calla to a different ae.) 


0e0 
eo 

ece 
loleze) 
o@0 














e e e e (e) oe 

Holds for a spsctile parson e e e oO oO e 
Asks lors respooee o oO e e (eo) e 
Transmits meesage to several people e o e e te) e 
Number of namae le distribullas phone book 750¢ Nona 300 per phone book None None None 
Number of distribution lists allowed 3 None 1perphone book None None None 
MESSAGE FORWARDING 

Can detiver messages by dieling a number, e e e e (e] e 


2 acking for a person, and waiting for a command 


$$ Bes 
| ADDITIONALFEATURES | FEATURES 


| . Dictation machine e e ° ie] ro] ° fa 
{ Auto-diallng for voica calls e fo] e e Optional 0 . 
) Vaice synthesis * Optional (e] ° oO Optional °. - % 
_ Alarm meszeges ° ° e ° (eo) lom ; 
\Telephona aso remote terminal Optione| (@) Optional .@] Optional [e) 
, Intermational balietin board e Le] e te) (@) ® 
Inbound and outbound tetomarketing oe oO e ie) fe) e 





“gn —fditors Choice @—Yes O—No N’A—Not applicable: this product does not offer customized messages. 
“Messages are avaitable only with VIS; the maximum number depends on the number of mailboxes. *Onty with VIS. +$ystem administrator only. 
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| NEW MESSAGES 
| Mailbox 18 
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American American Innovative 
Telesystems Corp. Telesystema Corp. Technology Inc. 


4 
1 
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3 
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69/24/88 16:% 
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$3,995 $5,995 $12,000 and up 
2 3 ra 
| 4 4 -. 





eFib>Help 8 F4> Save 
; 8F2> Skip 8 FS > Spkr (On ) 
| |S Re 











E 


SBRRR 


cd > beet 
2 


@9/24/88 16536 r 


4 


ie) Choose —— uith hartou keys and ‘on 608 fundtton 


8 F10 > Save 
and Exit 
8 ESC > Exit 





The CAM message screen is divided into three sections with summary information on top, a list of 


messages in the middle, and function-key commands on the bottom. The Status entry for each 


NA N/A e 

40 15 575 

1% hours 2% hours Disk space 

a 5 e 

e e e : 

e e . mailbox. 


i = < = - : oe 
. 





machine, it’s perfectly suitable for a mul- 








“ 3 = tiuser, multimailbox system. In either 
e e 3 guise you'll find a machine that offers use- 
ful answering-machine features and is 
even able to work with PBXs on a limited 
s ” bs _ basis. You won’t find many in-house 
_ — - voice mail functions in CAM, though, and 

given its name, you oughtn’t expect to. 
; S a 3 Whether you plan to use CAM as a sin- 
Oo rom gle- or multimailbox system, setup is stan- 
lomm Oo oO dard. Plug the board into your computer, 
2 ere ne None plug the phone line and local phone into 


the board, and, optionally, plug in a bat- 
tery-operated speaker (available at Radio 
_ Shack). You then start the computer, run a 
diagnostics program to confirm that the 
_ board works properly, and finally use 
CAM’s install program to set parameters 

| and copy the files to your hard disk. 
CAM is ready to work as a single-mail- 
_ box system right out of the box. To set it up 
as an answering machine, simply start the 
program: it comes with a prerecorded 
greeting and a full set of prompts. As 


shipped, all prompts and greetings are re- 





message gives you the choice of deleting the message, saving it as an old message, or sending it to 
another mailbox; CAM defines a new message as one that you haven't disposed of yet. CAM can 
also send a message to another mailbox while simultaneously deleting or saving it in the current 


corded in a pleasant female voice. You 
cannot customize the prompts, but you can 
easily create customized greeting mes- 
sages. Voice quality is good; all recordings 
are easily understandable. 


MULTIPLE CHOICES CAM manages 
its split personality well. You can ignore 
system administration and multiple mail- 
boxes until you have reason to use them. 
To set CAM up as a multiuser, multimail- 
box system, choose Mailbox Maintenance 
from the main menu and you can create as 
many mailboxes as needed. You can mod- 
ify the settings for each mailbox or leave 
that task for the mailbox owner. 

A background module in CAM an- 
swers the phone, records incoming mes- 
sages, and lets you control CAM by 
phone. A foreground module lets you con- 
trol CAM from the keyboard using nested 
function-key menus. 

Although these on-screen menus are 
easy to use, the logic behind their organi- 
zation is not always clear. For example, 
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Listen to Messages is a first-level choice, 
while Record Greeting is a second-level 
choice under Personal Options. 

This hierarchy presents no problem 
once you know where features are hidden, 
and the menus are so simple enough to 
navigate through that you can browse 
through them if necessary. Luckily, con- 
text-sensitive help is always available with 
enough information so that you'll rarely 
reach for the manual. 

Interestingly, the voice menus are easi- 
er to use than the on-screen menus. When 
dealing with CAM by phone, the long but 
informative voice prompts will guide you 
without problems. Once you're familiar 
with them, you can enter commands with- 
out listening to the full prompt. 

Keep in mind that if you create addi- 
tional mailboxes, you should give instruc- 
tions for using them. If you forget, or if the 
caller feels intimidated or is calling from a 
pulse phone, CAM will record the mes- 
sage in the system administrator’s mail- 
box. 

All features are available ‘from both 
keyboard or phone except for system ad- 
ministration functions, which are available 
from the keyboard only. The system ad- 
ministrator can determine which features 
will be available. These include outgoing 


FACT FILE 


The Complete Answering Machine, 
Version 2.1 

The Complete PC Inc. 

521 Cottonwood Dr. 

Milpitas, CA 95035 

(800) 634-5558 

(408) 434-0145 

List Price: $349 

Requires: 384K RAM, hard disk, DOS 2.1 
or later. 

Phone Requirements: One analog line, lo- 
cal Touch-tone phone, PBX transfer needs 
switch hook. 

In Short: Somewhat more than its name im- 
plies, CAM includes such enhanced answer- 
ing-machine functions as message forward- 
ing and timed messages. Although it lacks 
some related features such as distribution 
lists or bulletin boards, it offers the quickest 
route to building a multimailbox answering 


system. 
CIRCLE 660 ONREADERSERVICECARD 








ep rails 


Basic Voice Mail Topology 


To PBX extension or outside line 


All single-line systems and some muttiline 
systems include a local phone for easy 
recording of greeting messages and 
outgoing messages, and for listening to 
incoming messages. Most systems let 
mailbox owners control the system from a 
remote phone as well. Single-line systems 
often give more contro! from the keyboard 
and local phone than from a remote phone, 


timed messages, message forwarding, re- 
mote access for mailbox control, and even 
whether CAM will take messages at all. 
Only the system administrator can create 
or delete mailboxes. 

One of CAM’s nice touches is the ease 
with which it lets you manage multiple 
greeting messages. Record greetings as 
you need them—for day, night, or holi- 
days. CAM will store all of them and let 
you select them at the appropriate time. On 
a multi-mailbox system, you can store 
multiple messages in each mailbox. 

Although you can run CAM in back- 
ground, you will be acutely aware of CAM 
when it is doing its stuff. Because CAM 
takes over during disk operations, it will 
momentarily interrupt you when it is load- 
ing a prompt into memory or recording a 
message. Whether you consider this ac- 
ceptable depends on how many calls come 
in each day, how much foreground work 
you do on the computer, and how tolerant 
you are of interruptions. In most cases you 
will want to use CAM in a dedicated 
system. 





malibox owner, or 
system administrator 


with some or all system administrator 
functions under keyboard control only. 
Multiline systems that lack a local 

phone often carry connectors for a 
microphone and speaker on the board. 
They may also fet you call the system and 
record greeting messages and other 

ide messages while you are 
controlling the system from the keyboard. 


PBX DEALINGS CAM'’s limited ability 
to deal with PBXs allows it to wait for an 
outside line when dialing and to transfer 
calls to another extension. If you can pro- 
gram your PBX to return unanswered calls 
to CAM, you can cobble together a kind of 
poor man’s auto-attendant feature, al- 
though CAM is not designed for auto-at- 
tendant operations. 

Also be aware that you can use up to 
four CAMS in a single computer for multi- 
line operation. However, this too is a cob- 
bled-together solution. You need to install 
a separate program for each board, and 
none of the messages or mailboxes in one 
CAM are accessible from the others. 

A final feature worth noting is CAM’s 
ability to share a single phone line with the 
The Complete PC’s Complete Fax (CFax) 
board. If you assign the fax board its own 
mailbox, callers can go through CAM to 
reach CFax. 

CAM also offers limited in-house voice 
mail features, including the ability to for- 
ward incoming messages to other mail- 
boxes but without added comments. Simi- 
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larly, it will let you create an ad hoc list of 
up to 25 recipients for outgoing timed mes- 
sages but has no distribution list feature. 

These limitations are reasonable for a 
$349 product called the Complete An- 
swering Machine. The brilliance of 
CAM’s design is it’s ability to fit well 
enough into a large range of situations, 
from the single user to the small office. 
That flexibility, combined with an admira- 
ble ease of use, earns it high marks. 


— = 


IBM CORP. 
IBM Voice 


Communication Option 
The IBM Voice Communication Option, 
which comprises the IBM Voice Commu- 
nication Adapter(VCA) and the/BM Voice/ 
Phone Assistant, was one of the first hard- 
ware/software combinations to tum a PC 
into an answering machine. Available 
since 1985, they differ from every other 
product reviewed here in that they are not 
sold as a bundled package. 

The $995 VCA was intended as a mul- 
tipurpose board, suitable for voice synthe- 
sis, voice recognition, telephone manage- 
ment, and even asynchronous com- 
munications as a 2,400-bit-per-second 
modem. In keeping with its multipurpose 
intent, the board was released along with 
several standalone . One of these 
is the $149 IBM Voice/Phone Assistant. 

The Voice/Phone Assistant was de- 
signed as an entry-level program, meaning 
a single-user, single-mailbox answering 
machine with personal message capabili- 
ty. Unfortunately, IBM has never added 
any new VCA programs to its original 
set—the Assistant's entry level answering 
machine is still the only voice mail option 
available. 

Installing the VCA is more cumber- 
some than it should be. Besides plugging 
in the card, you have to run the diagnostics 
routine and system tests from the diagnos- 





ice message list: 
Date 


Tine 


A 89/27788 18:58a 08:33 Stdgreet. 
« U 89/27/88 18:55a ae anB88886 . ann 


09/27/88 11:42a 68:64 Holgreet. 
efine file 
Fllenane. 
ea wee ene 


Gest 1... 2 ewe HE 
Volce storage type. (1/2/3): [2] 


Press F18 to Continue 


Duration File Mane Guest 1D 


ce eee eo MUacgrest | 
:EUse while on vacation 1 


message 1 of 
Connent 
Standard Greeting Hsg 


Holiday Greeting mesg 
Greetny 





Append Nodify List 





The IBM Voice/Phone Assistant message screen shows all messages on the system. Note that the 
greeting messages are identified with a comment, the pop-up Define File menu lets you record 
greeting messages. The currently active greeting message is identified with an A in the far-left 
column. The Voice Storage Type option lets you choose between low compression recording for 
highest quality or high compression for minimum disk space usage. The default setting as shipped 


is 2, a compromise. 


system that comes with the board. And 
rather than letting you use standard modu- 
lar phone cables, IBM supplies its own ca- 
bles with specially notched connectors. 
You can plug in one phone and either one 
or two phone lines, although the program 
will answer only one line at a time (callers 
to the other line will hear a ringback 
signal), 

To install the software, you have to 
copy the original disk to a backup floppy 
and then run the install routine from the 
backup. Although the original disk is not 
copy protected, it is write protected. You 
can’t install the program directly from it 
because the install routine needs to write to 
the floppy. This seems unnecessarily 
clumsy, but at least it forces you to make a 
backup of the program. 


EASY, YET CUMBERSOME Using the 
Voice/Phone Assistant is much like install- 
ing it—easy in some ways, cumbersome in 


| tics disk. You also have to install the IBM | others. On the plus side, the structure is a 
The main mene 


Voiee Communications Operating Sub- 1 modelol simplieity. 


five options, and only three of these relate 
to voice mail: Setup, Start Answering 
Phones, and Voice Message List. On the 
minus side, the logic behind the structure 
is not always clear. 

For example, to set up the system as an 
answering machine, you choose Voice 
Message List from the main menu, record 
a message, choose Modify List, and desig- 
nate the message as your greeting. But 
even this procedure is plagued by stum- 
bling blocks—it’s far from obvious that 
you should choose Modify List to desig- 
nate a greeting message. 

In cases where the program logic is ob- 
scure, there are usually few enough -« 
choices that you can browse through each 
until you find what you want. The context- 
sensitive help also does a good job of ex- 
plaining each choice. 

Unfortunately, using the Voice/Phone 
Assistant by phone is much more difficult 
than using it from the keyboard. Although 
some of the commands are mnemonic (N 


‘offers + for Next message, B for Begin-playoack), 
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Don't Short Change Your 
Network Storage Needs. 


115 to 1,300 MB Subsystems for Novell® 


NetWare? With A Lot More In Store. 





Storage Dimensions provides more value to users of Novell NetWare with a broad 
product line, knowledgeable support and competitive prices. 


LANStor Family 






Formatted Avy. Seak 
Model Cap. (MB) Time (ms) Interface 





LANStor is a trademark of Storage Dimensions. 
©1988 Storage Dimensions. 


Experienced NetWare users 
know that even small networks 
can quickly grow to require 
hundreds of megabytes. So it 
doesn’t make sense to short 
change long term network 
requirements with a 40 or 

70 megabyte drive. 

With Storage Dimensions’ 
LANStor family of hard disk sub- 
systems, you can build in, from 
the start, the capacity and per- 
formance your network needs 
to meet the increasing demands 
of multiple users. Or quickly and 
economically add more storage 
to a network that has reached 
its limit. 


Storage Dimensions, 214S Hamilton Avenue, San Jose, CA 9S12S 
CIRCLE 161 ON READER SERVICE CARD 


From 115 MB to over 1,300 MB, 
LANStor subsystems provide the 
widest range of capacities avail- 
able for Novell networks. Includ- 
ing the LAN6SOE, with 651 MB 
of formatted capacity on a 
single drive. And they all deliver 
the highest level of performance 
in the industry. 

Internal and external units 
offer full support for NetWare 
286 — including ELS, Advanced 
NetWare and SFT NetWare, 
versions 2.0 and 2.1. 


Each is 
designed, tested 
and certified to 
meet Novell’s 
stringent require- 
ments — right 
out of the box. 

Without running 
= COMPSURF. So 
=== even large storage 
installations take only minutes. 


What's more, all subsystems 
are NetWare-ready. Shipped 
complete with menu-driven soft- 
ware, comprehensive documen- 
tation, and on-line help for fast, 
easy installation. 





Need More Information? 
Call (408) 879-0300 ext. 827 


Don't wait for your Novell 
network to outgrow its disk 
storage. Call today for applica- 
tions assistance, pricing and fast 
delivery. We've got more than 
enough to meet your needs. 


More In Store: 


iS 


A MAXTOR COMPANY 
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INE 


PE Voice Mail System with an Auto-attendant 
A (as seen by an outside caller) 


ie 


oS 


System snswers snd 
piaya greeting 


Outside caller 


5 7 


Caller asks 


for @ >. + 


directory 


Stsndsrd 
-= | handliine 


Ringa Rings 
; phone phone 
ee | No 
‘answer 


This diagram shows how a voice mail 
with an auto-attandant ia seen by 

an outside caller. The auto-attendant 

= directs incoming calle to the proper 

| “extension or screens or holds calis as 
“fequested. If there is no answer, the auto- 
‘attendant will give the caller the option of 
trying another extension or of being sent 


Auto-attandant checks hoiding options 


Directory of 
system users 


To proper 
maiibox in 
message center! 
multimsiibox 
answering 
aystem 


Enter another 
extension or 

leave message 
in maltbox 


to the proper mallbox in either the system 
message centar or the multimalibox answer- 
ing aysiem. Most systems will transfer calls 
to a human receptionist, as well. 
Auto-attendants work with either answer- 
ing machine or in-house voice mail systems 
but tend to work best with systems that 
pertorm answering machine functions. 





others are not (X-1 for primary command, 
X-2 for secondary commands). Even 
worse, the voice prompts are essentially 
nonexistent. 

When you call your system, you inter- 
Tupt the greeting message by entering your 
password; then the Assistant automatically 
plays your most recent message. If you 
want to do something else—listen to other 
messages, change the greeting, or create a 
personal message—you have to know the 
commands. 

You can ask for a list of commands, but 
first you have to know the command to get 


| the list. Worse, the help message is gener- 


ated as a synthesized voice from ASCII 
text and is not customizable by the system 
owner. This saves a great deal of disk 
space, but it's difficult to understand over 
the phone. However, the remote com- 
mands are explained well in the manual, 
which makes up somewhat for these prob- 
lems. The program also comes with a ref- 
erence card that is far too large to fit com- 
fortably in a wallet. 

The real problem with the confusing 
telephone-produced tone commands and 
the lack of voice prompts is for so-called 
guests—meaning those whom you've giv- 
en ID codes for personal messages. Once 
signed on as a guest, a caller cannot listen 
to more than one personal message or 


ti be 
thd FACT FILE 


Operating sys- 
tem, $995; /BM Voice/Phone Assistant, $149 
Requires: t92K RAM (320K for use with 
voice prompts; 5t2K recommended); hard 
disk recommended; DOS 2. t or later. 





Phone 3 One or two analog 
lines, local phone. Will not work with PBX. 
In Short: At $995 for the VCA board and 
$49 for the software, IBM's voice mail en- 
try is overpriced and underpowered. Al- 
though it has connectors for two phone lines, 
it can answer only one at a time, and its sin- 
eeu: i fewmures axe far 
outclassed by packages costing one-fourth 
the price, 
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+ Compaq introduces 
a revolutionary 
_ new personal computer. 
| With new display technology. 
Breakthrough graphics technology. 
' Advanced storage technology. 
New expansion technology. 
pnepanye modem teciino ogy 
Ne . 











Introducing the new 
COMPAQ SLT/286 Personal Computer. 
The first PC that puts true 
desktop performance in your lap. 





function PC this small, 
for compromise. 


80C286 microprocessor that 
drives software 20% faster than 
most 10-MHz 80286-based PC's. 
You get the capability to run 
the world’s largest library of 
software with MS-DOS' Plus 
Microsoft* Operating System/2. 
Flexibility is 
built in. You can 
choosea high-speed 
40- or 20-MB fixed 
disk drive to comple- 
ment the standard 
Internal 2400-baud 342" 1.44-MB disk- 
modem optional. A 
ette drive. Plus you can 
easily expand the 640K of standard 
memory to 3.6 megabytes internally. 
You'll find our keyboard is just 
your type. It has full-size keys, spaced 
just like the keys on a desktop PC. The 
keyboard is removable, so it adjusts to the way 
you work. You get all 12 function keys and an em- 
bedded numeric keypad. Or if numbers are your 
life, add a separate numeric keypad as an option. 
Other creature comforts are also on board. 
Like an optional internal 2400-baud modem. 
Room for two internal storage devices. Ports for a 
printer, external VGA monitor and other periph- 


Its footprint is small enough 
to fit on an airline tray table 
with room to spare. 


erals. You can even add a 12-MHz 
80C287 coprocessor as an option 
to speed number crunching. 

At this point you may be 
thinking that the COMPAQ 
SLT/286 does everything a 
desktop can do. You're right. In 
fact you can even do more at the 
office with its optional Desktop 
Expansion Base. 

Unlike competitive ex- 
pansion units, ours wasn't an 
afterthought. Its integrated design 
gives you two industry-standard 
expansion slots along with duplicate 
interfaces for your pe- 
ripherals. The expansion 
unit even recharges the 
battery for you. 
Best of all, the 
COMPAQ SLT/286 just snaps right alley 
into the Desktop Expansion Base. — 
No cord. No wires. No hassle. hours of 
With all these innovative fea- =?" 
tures, you can see that the new COMPAQ 
SLT/286 leaves absolutely no room for compro- 
mise. It's simply high-performance personal 
computing in its most concentrated form. 
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When you build a full- 


there's no room 


Before now, choosing a laptop PC 
meant choosing what you could live 
without. A manageable size. Bat- 
tery. Power. Speed. Screen quality. 
Full-size keys. 

We've changed that, with 
the new COMPAQ SLT/286. It's 
the first laptop from the company 
that set the standard in portable 
computing. And the first laptop 
to give you everything you 
want. Without compromise. 


~~. 









|. 
———— 


The COMPAQ SET/286 snaps into an optional 


it fits on an airline tray table with 
plenty of room to spare. 

When you're on the road, we 
won't leave you stranded, either. 
The COMPAO SLT/286 uses inno- 

vative new battery technology 

7% that gives you over three hours of 

= power. The battery is small, so 

carrying a spare is no problem. 

Replacement and recharging 
are fast and easy. 

But what's amazing about 


Creating a new high- Desktop Expansion Base for office use. the battery is everything that 
performance PC this small was —— —— runs on it. Every component is 
no small feat. It took a series of Bi an on ivi : pa optimized to save battery life. 
engineering breakthroughsto —, S="igky ' * ~ Gee , _Soyou can work longer. 
build a smaller laptop that ce- (9g The COMPAQ SLT/286 
livers the performance of a A removable keyboard offers your fingers fullsize keys, has VGA graphics with 
desktop—on battery power. — am 640x480 resolution with eight 


From its compact size to its high- 
performance components, you'll see that your 
needs shaped our thinking. 

First of all, we knew 

you wanted to wield a lot 
of power, without throw- 
ing around a lot of weight. 
The new COMPAQ SLT/286 weighs in at just 
14 lb., with a space-saving footprint. That means 


ML KHRY. 





The first laptop from the company 
that set the standard for portable PCS 


It simply works better. 





shades of gray. New backlit screen technology 
produces text and graphics with 
higher contrast on a 10” di- 
agonal screen. So things 
are easy to read. n 
Now let's take | 
an inside look. The 1 —= 
COMPAQ SLT/286 is 4 smail wonder Compared to other 


laptops, the COMPAQ SLT/286 gives 
powered by a 12-MHz you more PC in less space. 











We have the world's best handle 
on portable computing. 





In 1982,Compaq intr a ji ‘ satisfaction. And that's an 
the world to the pov or achievement that stands 
table personal comp ith g unchallenged. 

the COMPAQ Po: ( You'll find that we've 











Since then we've consist: 
ently delivered new levels of 
performance in consistently 
smaller packages. To get a handle on more informa- 

Today we offer the world’s = tion, including a free brochure and the location of 
highest-performing portable personal your nearest Authorized COMPAQ Computer 
computers. COMPAQ products consistently earn Dealer, call 1-800-231-0900. Ask for Operator 71. 
the industry's highest ratings for qualityand user In Canada, 1-800-263-5868, Operator 71. 


built these same uncompro- 
mising standards into the 
new COMPAQ SLT/286. 


COMPAQ" 1s a trademark of Compaq Computer Corporation, Microsoft; MS" and MS-DOS" are trademarks of Microsoft Corporation MS° OS/2 1s a product of Microsoft Corporation 
Product names menticmed herein may be trademarks and/or registered trademarks of their respective companies “Registered US Patent and Trademark Office 1988 Compaq 
Computer Corporation All nights reserved. Use of electronic equipment on board commercial aircraft is at the discretion of each airline 
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It simply works better. 


leave a message unless he or she knows the 
right commands. Callers who do not use 
an ID code for personal messages are auto- 
matically routed from the system greeting 
to leaving a message, as with an answering 
machine. 

The Voice/Phone Assistant will let you 
choose from three levels of voice compres- 
sion. All three levels yield adequate 
speech quality, but no more. Even the 
high-quality voice recording has a distinct- 
ly hollow sound, and all three levels record 
with a buzz in the background. 

The VCA board may be more interest- 
ing for other uses. For example, IBM’s 
Augmented Phone Services program, 
AUG, lets speech-impaired users commu- 
nicate over the phone by generating syn- 
thetic speech from ASCII text. AUG can 


also help hearing-impaired users commu- | 


nicate by letting callers type words on tele- 
phone’$ tone keys. 

As a voice mail product, the combina- 
tion of VCA and Voice/Phone Assistant 
just doesn’t offer as much as its competi- 
tion. It’s not only that other computer- 
based packages do more for less money, 
but that even an answering machine can do 
almost as much for one-tenth the cost. And 
the answering machine won’t tie up your 
computer while it is doing its stuff. 


— |= 


INNOVATIVE TECHNOLOGY INC. 


nitaReceptionist 
Given its ability to handle 4 to 16 phone 


lines (with 4 lines per board) and its price | 


of at least $12,000, nitaReceptionist, from 
Innovative Technologies, clearly qualifies 
as a full-scale system. And given the ‘‘re- 
ceptionist’”’ part of the name, it’s no sur- 
prise that the emphasis is on auto-attendant 
and message center features. If those are 
the functions you're looking for, nita is the 
system to look at. Despite its price, how- 
ever, nifa at present does not offer in- 
‘house voice mail functions, although those 
features are promised. 

Like its less ambitious cousins, nitaRe- 
ceptionist consists of software plus a board 





Pc Voice Mail System Topology 
4 (as seen by an outside caller) 


To PBX extension 


System answers and 
plays greeting 


Catter asks 


fora 


directory 


Caller enters 
maiibox 
number 


Mailbox 1 
greeting 
message 


Takes 
message for 
malibox 1 


This is a simplified view ot a typical 
multiuser, multimailbox voice mail system 
performing answering machine functions 
without an auto-attendant. An outside 
caller who wants to leave & message fics 
listens to the systemwide greeting 
message, then can choose to enter a 
Mailbox number or get a directory listing 
of mailboxes. 

Alter listening to the mailbox greating 
message, the caller can leave a message 
for the mailbox owner. Because some 


Mallibox 2 
greeting 
measage 


Takas 
message for 
mailbox 2 


No response from 
caller; go to system 
_| administrator's mailbox 


Records message in 
aystem administrator's 
mailbox 


callers may become flustered or may be 
Calling from pulse phones, most systems 
will send the caller to the system adminis- 
trator’s mailbox, where the caller can 
leave a message that will be forwarded to 
the proper recipient. 

A multiuser, multimailoox system 
performing in-house voice mail functions 
will have a similar topology, but each 
mailbox is less likely to have individual 
greeting messages. Such systems are 
less usetul for recording outside calis. 





PC MAGAZINE ® JANUARY17,1989 
23 


VOICE MAIL SYSTEMS 


PC 


To PBX extension 
or outside line 


bE, aS 
System answers and 
plays greeting 
Owner gives 
access code ; 


Answering machine system 


Systam prompts user to 
listen to messages, change 
mallbox greeting, etc. 


System plays greeting | 


Owner asks 


directory 


Owner enters 
mailbox 
number 


Mailbox 1 
greeting 
message 


Takes 
message for 
mailbox 1 


From the mailbox owner's point of view, 
systems performing answering machine 
functions are similar to those performing 
in-house voice mail functions. The main 
differance is that in an answering machine 


Mailbox 2 
greeting 
mesaage 


Takes 
message for 
maiibox 2 


| that plugs into a PC. However, unlike 


Voice Mail System Topology 
(as seen by a mailbox owner) 


ha ap 


In-house voice 
mail system 
System prompts user 
to ilsten to messages, 
send messages to 
others, etc. 


fora 





Directory of 
system users 


No reaponse from 
owner; go to system 
adminiatrator’s mallbox 


Records message In 
system administrator's 
mailbox 


system, the malibox owner must go back to 
the system greating message to leave 
messages for others, as would an outside 
caller. 


most such PC-based systems, you have to 
buy the computer as part of a package sold 
only through VARs. 

The $12,000 base price is for one nita 
board in a 286 computer, plus installation 
and training. The system supplied for re- 
view included an ITT Xtra—a 16-MHz 
386 machine equipped with a 60MB hard 
disk, an EGA monitor, and 2MB of RAM— 


| along with four nita boards: all together, a 


system that would cost $24,000. Even 
among 386-based systems, prices will 
vary depending on the computer and the 
number of nita boards. 

Because nita is dealer installed, diffi- 
culty of installation is not an issue. Instal- 
lation includes setting up mailboxes and 
recording greeting messages; once these 
are set up, the dealer teaches the system 
administrator how to make further 
changes. For this review, ITE came to PC 
Labs to set up the system. 

The nita operations modules—includ- 
ing auto-attendant and message 
taker—operate in background. The mail- 
box manager and other administration 
modules operate in foreground. This lets 
the system administrator manage nita even 


Pe 
FACT FILE 


‘echnology Inc. 
1000 Holcomb Woods Pkwy., #4. 
Roswell, GA 30076 
(404) 998-9970 
List Price: $12,000 and up, including cost of 
system unit, which varies depending on the 
dealer configuration. Minimum system is a 
286 with a 20MB hard disk, DOS, 640K 
RAM. 
Requires: 350K RAM (640K recommend- 
ed); EMS to 2MB recommended; DOS 3.0or 
later. 


Phone Requirements: Four to 16 analog 
lines. PBX transfer needs switch hook. 
In Short: By far the most expensive of the 


plies, the athe-sitendoes fester: tone af ad- 
ta's strengths. Able to handle four phone 
lines per board and up to 16 lines per comput- 
er, nita is less a PC-based system than a full- 
scale voice mail system thet happens to run 
on aPC, 

GIRGLE 098 ON READER SERVICE CARD. 
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How | Lost 
A Report 





For Six Hours 
r-Vilommeleilom is 
In 30 Seconds. 


I needed a report that was buriedin searching. You don’t have to be a 


while nita handles the phones. It will also 
} let you run application programs in fore- 
ground—although ITI doesn’t recommend 
it, since crashing your computer will also 
crash your phone system. 























































ADMINISTRATIVE NIGHTMARES 
nita’s administrative functions were de- 
signed to give users a great deal of power, 





but with almost no concem for ease of one of 357 files and | needed a computer wiz to get GOfer up and run- 
learning or ease of use. For example, mod- miracle to find it. After one hour, ! ning within 15 minutes. 

ifying syste ttings i ‘ worried. After three hours, | sweated. So if | need a certain document writ- 
ify ing eystern eetuniee is 2 simple meter After six hours, | found GOfer. ten to Jill Smith that mentions “Insur- 


filling in fields, but many require arcane 
definitions or arbitrary codes that aren’t 
available as on-screen help. As a result, 
nita looks like a typical mainframe pro- 
gram, lacking the amenities that PC users 
have come to expect. ITI promises that the 
next release will be easier to use, with re- 
designed screens and on-screen help. 
Another problem is the manual, which 
is so badly organized that finding anything 
is a challenge. Although the manual is 


And within 30 seconds, | found the ance" and "third quarter profits,” I 
report. GOfer digs through filesonmy just summon GOfer with one keystroke 
PCJAT at a speed of over 1 Megabyte and give him the word. Within 
per minute until lost is found. seconds, that document is at my 

A phrase, a fact, a note, a date. fingertips. 

GOfer finds it when I need it. 


I can even use GOfer to «ec 
branes tough Hiel'to find ‘After one hour, | worried. 


related information. Then! = After three hours, | sweated. 


can print it, create a new 


file, or cut and paste it into After six hours, | found GOfer.’ 


the document currently in 










meant for dealers, it must also serve as a a Seanbc i 2 armed Ene es 
guide for the system administrator, since G veniemeng Countioss es, * Performs complex searches usin 
. . Ofer software finds that certain AND/OR/NOT and NEARBY. 

ITI offers nothing else. ITI is acutely piece of information using aone or _* Works with other RAM resident 
aware that this is a problem and has rewrit- two word clue, even ifI can't programs. 
ten the manual for the next software re- remember the spelling. © Finds text in almost any PC file 
lease. And GOfer works with my files 3 including Lotus, WordPerfect, ! 

If you can find the information you exactly as they are. There’sno See — WordStar, DisplayWrite, 
need, system administration is straightfor- need to spend hours . a) ) Microsoft Word, MultiMate, 

yi fi wan . ate Indexing or converting files ey Ventura, PageMaker and 

ward. Adding or modifying a mailbox in before GOfer starts : 





volves entering the user name, the PBX 
extension, the user code (which need not 
be the same as the PBX extension), and 
any of several options. 

The two most important system admin- 
istration options let you link mailboxes or 
link IDs. Linking mailboxes lets one user 
with multiple mailboxes retrieve all mes- 
sages at once; linking multiple IDs adds 
flexibility. Forexample, you can let callers 
enter a user’s last name, initials, or phone 


Gofer™ 


CIRCLE S26 ON READER SERVICE CARD 
GOfer Is avaiiable at quality software retailers. 


-————— 800-828-6293 — —---- 


716-248-9620 in New York State 


ach. Pl GOfers. A Totalof$¢_._____Is enclosed. 
| $7QPSeecr,rease sendme ——GOters. AT | 



























extension and still be routed to a single ex- | poet abode revtete S378 (in ene) at I hie am | 
tension or mailbox, | Canada $4.75), Shipping out- Card Number _____ Exp. Date ___ | 
The system administrator can also as- siggy inl aaten oh Name 

sign a message notification option. This is | Microlytics, Inc. Company | 

best reserved for such functions as printing One Tobey Village Office Park == Address 
a notification, tuming message lights on if | ee uaias City State Zip [ | 
your PBX allows it, or calling a beeper. | ; Phone | 
Though verbal notification is also a No rigk 30 day money back guarantee. IBM PC Compatible [1 514” disk 1) 3%" disk. Ofer is also 

choice, it is not as useful as it might be. I San Yock Coaidents acid applicable estes tax, GOter™ is the Taxt Finder utiity rom Microlytica™ GOtor, Text | 


The biggest problem with verbal notifi- 
cation is that nita has problems calling out- 
side lines. nita’s configuration files are tai- 
lored to your specific PBX. When dialing 
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Finder and Microlytics are trademarks ot Microlytics, Inc. Other brand and product names are trademarks or 
registered trademarks ot their respective holders. © 1986, Microlytics, Inc. All rights reserved. 


From Microlytics’ Line Of Products. 





@ VOICE MAIL SYSTEMS 


MAGAZINE 


elephone lines, tke TV speakers, are not 

designed to the high-fidelity standards of 
e home stereo system. Nonetheless, it's easy 
to recognize the gravelly, wavering, hissy, and 
certainly unbusinesslike messages that often 
emanate from inexpensive cassette-based 
enswering mechines. Since poor sound 
Quality can degrade even the limited eudio 
performance of telephone communications, 
we've tested the voice mail systems in terms 
of their capabilities as digital audio record/ 
playback devices. Our measurements 
disclosed audibly significant differences 
between the best and worst units and 
correlated well with the subjective impressions 
noted in the individuel reports. 

We used an Audio Precision System 
One—the recognized standard instrument ot 
the audio industry—to generate and analyze 
the necessary signels tor tests ot trequency 
response (with the results graphed here), as 
well as total hermonic distortion (THD+N) and 
signal-to-noise (S/N) ratio. One of the seven 
voice-mail systems—The Complete 
Answering Machine, from The Complete 
PC—could not be tested because it 
interpreted our test tones as dial tones end 
immediately hung up. 

At best, the human ear can hear 
frequencies between 20 Hz (deep bass 
noises) and 20,000 Hz (high musical 
overtones of bells, triangles, and the like). The 
complex sounds ot human speech generally 













1k 
Frequency (Hz) 


of 4.7 percent are within the normal range. 
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AUDIO PRECISION Frequency Response 


The excessive responsivsness of the BrgmOuth unit in the 2,000- to 
3,000-Hz range and the relative lack of bass frequencies give the 
voice an overly crisp quality. The S/N ratio of 53 dB and the THD+N 


| 


PC Performance Tests: Voice Mail System Sound Quality 


fall into the 100- to 10,000-Hz range, 
while telephone lines generally restrict 
transmission to a bandwidth of 300 to 
3,300 Hz. 

An ideal record/playback device tor 
telephone communications would process all 
frequencies within the 300- to 3,300-Hz 
bandwidth identically, neither emphasizing 
some nor diminishing others. As you'll note In 
the graphs, however, the units we tested 
show some variations in their response to 
different frequencies. These variations are 
conventionally expressed in decibels (dB) 
with respect to e reterence frequency (1,000 
Hz). Differences ot plus or minus 3 dB will 
almost certainly pass unnoticed on e 
telephone system, but losses (or gains) of 6 
dB or more can affect the tonal character ot 
the voice and may affect intelligibility In 
marginal situations. 

The nitaReceptionist geve the widest end 
flattest frequency response, varying by less 
than +1 dB trom below 300 Hz to 3,800 Hz. 
On the other hand, the BigmOuth board's 
relative lack of bass frequencies, along with 
excessive response in the 2,000-3,000 Hz 
range, robs deep male voices of their 
fullness and gives an overty crisp quality to 
the diction. That "defect” may occasionally 
be desirable when a noisy line makes 
overarticulation necessary. But poor 
response above 1,000 Hz—as seen In the 
graphs tor the Voicemate 50 and, even 



























worse, tor the IBM Voice Communication 
Option—has no compensating advantage: It 
produces e tubby sound on male voices and 
could make it difficult for some people to 
distinguish such consonants as p, ¢, and k. 

imperfect devices also create harmonic 
distortion effects, recorded on the graphs as 
the THD+N (total harmonic distortion plus 
noise). If a pure tone of 400 Hz is recorded, for 
example, the playback will be found to contain 
some percentage of newly created tones at 
800 Hz, 1,200 Hz, 1,600 Hz, and so on. While 
the ear Is relatively tolerant of distortion when 
deciphering speech, the lower the distortion 
the clearer end more netural the voice will 
sound. Watson and the VBX System displayed 
the lowest THD+N (2.1 percent); the other 
units, with figures of 4.6 to 7.1 percent 
THO+N, were about average and should not 
be worrisome In voice mail applications. 

Practical electronic devices add some 
measure of noise to the signals they process. 
We measured the signal-to-noise (S/N) retios 
of the verious voice-mail systems using a 
telephone-standard "C-message” weighting 
filter and e fixed reference level (-10 dBm). 
The higher the S/N ratio, the less likely that 
the system will add audible background hiss to 
an otherwise clear message. The 
nitaReceptionist hed the best signal-to-nolse 
performance in the group (57 dB), with 
Watson, VBX, and BigmOuth close 
behind.—Craig L. Stark 












The Watson board shows solid frequency response throughout the 
300- to 3,300-Hz range. The board also shows a strong S/N ratio of 
54 dB. And the THD+N figure of 2.1 percent indicates the best 
performance among the units tested. 





1k 
Frequency (Hz) 


3,300 
















=, \BM Voice Communication Option ae, nitaReceptionist 


Amplitude (dB) 










The IBM Voice Communication Option is the oldest (and most Of all the units tested, nitaRleceptionist 

unenhanced) board tested, It also has the worst-looking frequency response curve. Note the flat, barely wavering curve the 
tesponse curve. The THD+N, at 7.1 percent, is excessively high, 00- to 3,300-Hz range. Al 57 0B, this unit also had the best S/N ratio. 
while the S/N ratio ie a very low 47 dB. From these results, it isn't 

surprising that this board has the worst sound quality of the group. p 





Amplitude (dB) 
Raoasd 


bbno 


The VBX System is simply two Watson boards linked together to form 
a multiline system. As expected, the results for the VBX System are 
nearty iderttical to those for Watson. 


the message. 
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Deck your boards with chips a plenty, 


Load ’em up with RAM and turbo, too. 
Try a game or two or twenty, 


Even let your kids compute with you. 


0 312" format avaliable trom us. Specity 
when ordering. 

© package includes both 5/4" snd 31/2” 
disks. 

B 3/2” format avallable from manufacturer by 
request. Call us for detalla. 
CP—copy-protected, NCP—not copy- protected. 


SOFTWARE 
We only carry the latest versions of products 
Version numbers in our ads are current at press 
time. 


Aldus ... NCP 





PC Connection 
Software Special 
through January 31, 1989 


Lifestyle Publishing ... NCP 
19th Hole Specis! 


Lifestyle Publishing has put together a 
package to help improve every aspect of 
your golf game, including the bartending 
skills necessary for any serious visit to the 
19th hole. 


Pinehurst 2 golf simulation—as close as 
you can come without actually making 
the trip; it gives you all the hills and 





State Packages Personal/10406.0. .each $29. 

BTurboTax Prosenes/1040 5.0 229. 
Chronoa Software ... NCP 

HiWhoeWhateWhen (peopie, projects, ime) 119. 
Computer Associates ... NCP 


f@SuperCalc51.0.. .... 0.0 0....0.. 319. 
Core International ... NCP 
OCorefat2.0. 2 6... cece 95. 
Crosstalk Communications ... NCP 
OCrosstatk XVI3.61....0........ .. 95. 
OCrosstalk MK.4 1.02 .... . 124. 
Dec Software ... NCP 
ODac-Easy Payroll3.0.... . 59. 
ODac-Easy Light 1.0..........00 ..... 45. 
ODac-Easy Accounting3.0... . . 59. 
DayFlo ... NCP 
OTracker 1.4 Nh TT fees. T | Ce 99 
Delrina Technologlea .. oes _ NCP 
®Per-FORM1.0...... .. ...... . 159. 
Digital Research ... NCP 
OGem Desktop3.0.... ... 0.0 ..... 35. 
OGem Draw Plus2.01 ........ : .. 189. 
Gem Desktop Publisher 1.1... . . . 179. 
5th Generation ... NCP 
Fastback Plus2.01 .................. call 
Fox Software ... NCP 
Foxbase Plus 2.1 (single user)......... 209 
BiFoxbase Plus 3862.1. .............. 319. 
Funk Software ... NCP 
OSideways 3.21 (creates wide printouts). ... 42. 
Worksheet Utlities 1.0 (1-2-3 utilities)... . . 59. 
EB INWOLGNION oa eat econ eae eas 59. 
) DANways1.0 0.0.0.0... cece eee 85. 
. Noteworthy 1.0.........00.0........ 49. 
.  Generailnformation ... NCP 
. DHot Line Wo2.0........... 0... 57. 
Generic Software ... NCP 
. OGeneric CADD Level1 .... . «2.2... 35. 
. Generic CADDLevel2 ........ ...... 55. 
. Generic CADD Level3 1.05... ...... 109. 
Devel 3 Dot Plot... .......-.) 50 wean. 35. 
3D Solids2.2.... 2. ......... 189 
BESIMALON 3 PR ee cds WYEES 6a 159. 
OBasic Home Design3.0............... 35. 


CADD Starter Kit (contains Level 2, Home 
Design, Workbook tutonal, & sample disk). 85. 
Harvard Associatea ... NCP 


OPageMaker30..... ° ..... - call valleys, sand traps, water hazards, trees 
Alpha Software ... NCP and bushes for a real challenge 
DAdvanced Keyworks MQ. gM Sew 175. Golf Statkeeper—calculates driving 
AlphaWorks 1.0 (integrated package)... .. 115. accuracy, putting peridrmance and 
OALPHA‘three 1.0 (083 file compatible)... 219. keeps track of your scores to figure your 
American Small Business Computers own USGA handicap 
ODestgn CAD 3.1 (NCP)....... .. 159. Golf Doctor—teaches the important 
t pyrene Sees pee: dice 159. factors for great shot making and 
plication iniques ... A : 
mPvazzPlus1.12. 2... 78, ee ge 
Ashton-Tate ... NCP Mr. Boston's Bartending Guide—over 
DOGBASE IV 1.0.... . call 1,000 drink recipes: catalogue your 
OSign Master 5.11... . 159. friends’ favorites 
EIBYINeMNOF 00.0 Sern. oie er 199 
ORapdFile1.2  ..... . 219. | 19th Hole Special 
ODiagram Master5.02.. . ... ....... 219. 
OChart Master 6.21...... . 239. 
(Map Master6.01 ............ 2.0.0... 239. 
OMultMate Advantage ll 1.0....... -.. 299. x 
OMaster Graphics 1.0................. 299. 
ODraw Applause 1.0.........0........ 309. CiTurbo Pascal5.0...............0.000. 99. 
OFramework Ill 1.0............ ... .. 459. DTurbo Assembler & So TO ese: 99, 
Autodesk CRN AT. tee ey caeayea 99. 
fiAutosketch Standard 1.04.............. 55. Sidekick Plus1.0................00. 135. 
®iAutosketch Speed Enhanced 1.04... .... CSTeagT : 15°31 0 Lear re 135. 
Barron'a ... CP Quattro 1.0 wSQZ!Plus 1.0............ 165. 
RSAT (Test preparation program).......... 35 WParadox2.0...., .. 0. cece eee ee call 
Best Programs ... NCP Olurbo Editor Toolbox 4.0............... 69. 
Label Master 3.1 (mailing ell .. 29, DTurbo Database Toolbox 4.0............ 69. 
OReport Manager5.0......... ... . 199. Turbo Basic Editor Toolbox 1.0 ........ . 69. 
DFixed Asset System 5.0. 359. GTurbo Basic Database Toolbox 1.0... .. . 69. 
Bible Research ... NCP Oturbo Lightning 1.0 ....... 0 ....... .. 69. 
OThe Word 4 2 (King James version) ...... 159. CSuperkey 1.1 . iret ahah tin’ . 69. BPCLOGO40 . 59. 
OThe Word 4.2 (New International version). 159. Bourbaki ... NCP Hayea ... NCP 
Bloc Publishing ... NCP DIDIRS 2: West aro. 8 2G BEI 49, @SmartcomIl3.0. PES, fon cere 89. 
LAROMMTCON2. 01) gah le A Arete chara 55. Bridgeway Pubtishing .. «. NCP Hilgraeve Software ... _ NCP 
OFormFiller1.0. © 2 eee 89. OFasTrax3.9 Pee WEWED: 52 35. DHyperACCESS3.31 ..0 10... 0 we. 89. 
Boriand International ... “NCP Broderbund ... CP Individual Software ... NCP 
Turbo C Professional Pack (includes OPnnt Shop 2.41 (includes Graphics eayaty- 1) 39. Typing Instructor Encore 2.13 .......... 26. 
assemble)... ... 1.2... . 169. DMemory Mate 3 01 (NCP). A 45. OProtessor DOS 2.51 (with Smartguide).... 33. 
(Turbo Pascal Professional Pack (includes Chipsoft ... NCP Intuit ... NCP 
assembler): 2). QE Paes et 169. HiTurboTax Personal/10406.0........... 45. mQuicken2.0... 2.2.0... cece eee 35. 
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Don your screen with colors jolly, 


CGA, EGA, PS/2. 


For a season filled with folly, 
Raise the resolution on your big Blue. 


Lotua ... NCP 
@Agendal.0........ 
1-2-3 2.01 (upgrade free to version 3.0)... . 


ERC Ge oy Ig a eee 109. 


OFreelance Plus 2.0... 
Manuscript 2.0.... .. 
OGraphwriter Il 1.0 

MECA ... NCP 
OManaging Your Money5.0............. 
Andrew Tobias’ Tax Cut 1040 PAs 
NCP 


Meridien Technology ... 
OCarbonCopy Plus5.0. .. 

Micro Logic ... NCP 
OTornado 1.8... 

Micro! ow. NCP 
OGoter 1.0 (text retreval system) .......... 
CWordfinder 4.0 (electronic thesaurus) 

MicroPro ... NCP 
(WordStar Professional Release5........ 
OWordStar 2000 Pius Rel. 3 (Personal Ed.) 

Microrim ... NCP 
(IR'BASE tor DOS (version2.1).......... 
@R Base for OS/2 . 

Microsoft ... NCP 
OlLearning DOS 2.0 (for any DOS version) . . . 
OQWindows 286 2.1 
Windows 286 2.1 wiMouse .. 


MCharts Oni. as cata amaceeite 
Excel 2.1 (requires 80286/80386 CPU) . . . 


@Word 4.0 Network Version... ......... 4 


CD-ROM 

Bookshelf 1.0 w/Amdek Laser Dnve..... 

Programmers Library 1.0 . 

LANGUAGES 
Quick BASIC 4.5 
Quick C 1.01 
EiMacro Assembler 5.1... . . eee 
BBasic Compiler6.0........... 
Pascal 4.0 .. 
BiFortan 4.1 
&C Compiler 5.1........ 
Cobol 3.0. a 

Nantucket Software ... NCP 
@Clipper (Summer '87, dB3 Plus compiler) . 

New England Software ... NCP 


Graph-in-the-Box Release 2 . ... 75. Norton Editor 1. 21. 
GBA ON: lei oe 278160. 
GB Analyte 1.0 .... +. 105. -800/ 3 8088 
Nolo Press ... NCP 1 24 = 
OOWillMaker 3.0 
North Edge Software ... NCP r PC Connection 
CTimestips ill 3.3 . , . 119 eS 6 Mill Street 560M 
Owt international ... NCP (Shimmer Marlow, NH 03456 
OGuide 2.0. . 143. 603/446-3383 FAX 603/446-7791 
For IBM Persona! Computers exclusively. 
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. CVP-Expert 2.0. 


. CNvelope 101. 


. MLucid3-D 1.22... ... 
. OSmartNotes 2.0... ee. aos 
. CSeeMORE 1.0... .. .. 49. 
. OCLook&Link 1.01... se g Lal: 8 


. O@BASE 1.1 


PC Connection 
Software Special 
through January 31, 1989 


MECA ... NCP 
BiAndrew Tobias’ Tax Cut 1040 


A powertul partnership has developed to 
help you through this tax season. Best 
Programs has teamed up with MECA 
Ventures to bring you Andrew Tobias’ Tax 
Cut. Some program features of this “early 
bird version” include: 


Integration with MECA’s Managing Your 


Money fo bring you a complete financial 
system 

Completely up-to-date with current tax 
laws 


Final calculations are certified by an 
independent accounting firm before 
product is shipped to you 

Free upgrade tor this "early bird version’ 
directly trom MECA 


Andrew Tobias’ Tax Cut 1040 for 1988 


Paui Mace ... NCP 


. OH sTest-H/Format 2.0 (hard-disk tools)...... 49 
. OMace Utilities 5.0 (DOS utiities).......... 55. 


CIGTASD Bal. «erie on es 


PC Support Group ... NCP 
Olightning 4.62... .... 


Personica ... NCP 
OUltravision 1.0... . af. .. 79, 


Peter Norton ... NCP 





[Norton Commander 2.0 . $45. 
Advanced Utilities 4.5 . 24 . 79 
Dan Bncklin's Demo Program 2. . 99. 
Querterdeck ... NCP 
ODESOView 2. 2. 79. 
OCExpanded Memory Manager 42.. . 39. 
Raterence Software ... NCP 
OGrammatik Il) 1.05 (electronic proofreader) 52. 
OReference File 5.03 (pop-up DB manager). 49. 
Relay Communicationa 
ORelay Gold 3.0. +e . 149. 
Revolution Software ... NCP 
VGA Dimmer (screen saver). ale. 
BDJ (disk manager)... . 39 
Cruise Control3.02 . . .. 39. 
Rightsoft ... NCP 
ORightwriter 3.0. : . 4 
Simon & Schuster ... NCP 
Professional Thesaurus 1.0 . . 79 
OTyping Tutor IV. . - &. 
Softiogic Solutions ... . NCP 
OSoftware Carousel 2.02...... » 49 
ODisk Optimizer 4.01 (w/Data Guardian) ... 45 
O@ Liberty 1.1..... 5119! 
OCubit 2.02 . eee 45. 
CDouble DOS 4.02. . ee 45: 
Magic Mirror 1.0 59. 
SoftView ... NCP 
BiTaxView (for 1988 taxes). . special 
Software Group ... NCP 
. OEnable 2.0. . . 399. 
Software Pubiiahing .. cP 
. Professional Plan 1.01... . . . 59 
OPFS:First Publisher 2.0 .. . . 79 
(IPFS First Graphics 1.0. . . 95. 
@PFS:First Choice3.0.... . 99 
. @ProtessionalWrte2.0..... ~. 125. 
. Professional File2.0........ : . 189 
mOffice Whter6.0.......... 259 
. OHarvardGraphics2.1........ , 309. 
. [iHarvard Graphics Accessories . .. Call 
Harvard Project Manager 3.0 .. 439. 
Sptnnaker ... NCP 
OResumeKit1.0... 0... . euedy 
OEight-in-One1.1.. .. F . 39 
@Splash1.0..0 ....... an Bs f PEAR OO: 
. (Pinstripe Presenter 10 . 115. 
Springboard ... NCP 
ONewsroom Pro 1.0. . , . 45. 
” OCertiticate Maker.. ..... a 34 
BCipArti.. . . ee 19; 
BCipAt2... .. ; eee 25: 
BCipAt3 .. 2 a. 19. 
Symentec ... NCP 
&SQZ'Plus 1.11. 59 
B4Word2.0....... 59 
Q & A Write 1.01. . 19 











Strike your fears of poor performance, 


Everything’s msured, and guaranteed. 
Fast the orders come to your manse 
Since we always ship with blazing speed. 








Grandview 1.0............. 0.0 e eee $175. 019th Hole Special (3 Golf programs above 
CQ & A 3.0 (database, word processor)... . 209. PC Connection bundled with Mr. Boston Micro Bartender’s 
OBreakthrough Timeline3.0....0....... 349. Hardware Speciai Guida) sx. Bevave ns 5. peaets. special 
Spreadsheet Analyst2.5............... 89. through January 31, 1989 OM«r. Boston Official Micro Bartender's Guide. 18. 
BNote-It Plus 1.02.............. 49. Intel 5 years OMicro Video Companion............... 24. 
(Think Tank2.4NP.. 000... eee 115. abo hears Plua 512k OTake Control of Cholesterol... ........0.. 24. 
BA MOWS.O 2. Sec eee es fees 89. AL Board 2 Plus 512k Microprose ... CP 
[Q&A Network Pak 1.0 (requires Q&A) .... 179. AL Board Plua /0 512k OF-19 Stealth Fighter (requires CGA or EGA) . 39. 
TiMaker ... NCP OF- 15 Strike Eagle (requires CGA)......... 22. 
atbca ee i an ges BAT sata is Intel has introduced their new generation of Pee Ae ok: es OL EBA) a sees oe. 
WCiickArtHolidays. ........... 0... 42. ee eo eue ee Ten Lig CFight Simulator 3.0 (reqs. graphics bra.) ... 35. 
EPS (PostScript) Illustrations .... . 79 60. Features include: Mi ets Parlor Software ... CP 
The XTREE Co. ... NCP 3 : OBndge Parlor (best Badge simulation)... . . 49. 
TXTREE Pro1.0...... 00 wee ee eee ee 69. ¢ Above Board Plus and Plus I/O hold up Slerra On-Line ... CP 
OHot4.0... oa: . 95. to 8 Meg in one slot when used with the 6 (All require Hercules, CGA or EGA) 
TOPS ... NCP Meg piggyback option Leisure Suit Larry... 0... ee 25. 
Flashcard (Appie Talk network card; « Above Board 2 Plus for PS/2 Models 50, ISHACE QUES 3. sg Rhee see Gane 33. 
1 year warranty) .....0 2000.00 eee 169 50Z and 60 can use 256k SIMMs for 8 fiKing's Quest IV (572k version). .......... 33. 
NetPnint 2.0 (shara printers)... ..... 119 Meg maximum IM GRIMINOR S56 oho aoe esl a tace BeOS Ke ee 33 
OES 2 Orie. oad oe eB Ose 6 119. ¢ Full VM EMS 4.0 support in hardware; MPoher QUES. cee ee acts 33. 
TOPS Repeater (extends network)... .... 132. compatible with Windows 2.x, DESQview, } Police Quest... 6... ee 33. 
Traveling Software ... NCP and OS/2 @Lesure Suit Larry... eee 33. 
Battery Watch 1.0 Be only) .... tebe ¢ Switchless installation TN CRGST MM Go oki oles Steals . 24 
(Laplink Mac 1.2 (Mac-PC transfer)... . 79. BSD Heficopter.. ten. cme eee eee 33. 
Laplink Plus.2.1 6.5 ka Tp ees ee esas 85. Above Board Plus 512k Simon & Schuster 
WDOSMINK' 2.21... eae te eee 99 Above Board 2 Plus 512k Star Trek: Rebel Universe .............. 29. 
True BASIC, Inc. .. . NCP Above Board Plus I/O 512k Sphere, Inc. ... NCP 
OTrue BASIC 2.03 {now includes Runtime)... 57. Orbiter (shuttle simulation) ............. 27. 
Hikemeny/Kurtz Math Senes.... 0. 2.2... 32. BGATO (submarine simulation) ........... 12. 
Bilrue BasicLibranesiwwww ws. . 32. BTestdnve (driving simulation) ............ 24, @Tetns (addicting mind teaser)............ 24. 
Vericomp ... NCP ®iJack Nicklaus’ 18 Greatest Holes ........ 29. Falcon (F716 simulation, reqs. graphics brd.) 32. 
WSokBytes2.0.. . 0. we eee 35. WGrand Pre... eee 22. Spinnaker ... NCP 
@ISoBytes 386 2.53... ata . 49 BM4tn&inches 220 www. eee 22, OSargon Ill (chess Ci) an i 15. 
WordPerfect Corp. ... NCP Broderbund ... CP OKids on Keys (ages 310 9)..........000. 19. 
fWordPertect Library 2.0 . a . 69. OWhere in the World is Carmen SanDiego? .. 25. OFacemaker Gold (ages 3t08)........... 25. 
OWordPerfect 5.0 . . .. 255. ClWherein the USA is Carmen SanDiego?... 25. CiKindercomp Gold (ages 3 to 8).......... 25. 
WordPerfect 5. 0 Addit’ ' Network Stations. .. 84. OWhere in Europe is Carmen SanDiego?. ... 29. OSAT Preparation Program.............. 25. 
WordPerfect Office 1.0......... 48 269s) EROY.SNOD os. ehe ee POE cee scree 39. CiKidwnter Gold (ages6to 10). ... «2... 32. 
WordPerfect Office 1.0 Addit’! Network (WMA ts Ba ake Rie Seve lecis bavep 35. OHomework Heiper—Math (grades 7-12) . . . = 
SHAAONSS: eg etait is. igen he es BANU AN, waraed sisi yes Mleteaake 39. OHomework Heiper—Writing (grades 7-12) . . 
@WordPertect Network Server5.0........ 349. Electronic Arts ... CP (reqs. inital Stone & Assoc. ... NCP (reqs. graph. rd. i 
jDataPerfect .......0..0..... 00. ee 299. COne-on-One/Bird vs Jordan........ ... 29. BAlgebra Plus (ages 3 toadul) ......... 7. 
WordPerfect Executive. ......... . 129. BChuck Yeager's Flight Simulator ......... 32. Memory Master (ages 2to6) ........... ee 
Wordtech ... NCP laChessmaster 2000.........0.-....05. 32. My Letters,Numbers,Words (2 to6)....... 22. 
(0) 2). ¢ be ae eae oy Cone eae an 119. GEarl Weaver Baseball..... ..... ..... 32. [Second Math (ages7to 16)... ......... 22. 
Xerox ... NCP ISFEMBUG HS urs SRR ny eet LE ce or 35. Sublogic ... NCP 
Ventura Publisher2.0... 000 ........ 549. flMavis Beacon Teaches Typing .......... 35. CJet 2.1 (requres EGA or CGA)........... 33. 
XyQuest ... NCP Sentinel Worlds 0.2.0.6... eee 39. CSceneryDisks......0...........4 each 15. 
OXyWnite Ill Pius 3.54 wiAla-Carte Menus .. 239. (Grand Slam Bridge.................-. 45. OSan Francisco Star Scenery Disk......... 18. 
Infocom ... NCP CJapan Scenery Disk... eee 15. 
RECREATIONAL/EDUCATIONAL Zork Thiogy..........0 ..... 33. TheLeaming Company ... CP 
Lifestyle Publishing Group ... NCP Math Rabbit (ages 4 to 7) . ; . 26. 
Accolade ... CP (reqs. graphics bra.) iGolt Doctor (prove yourgame).. ...... 33. BReader Rabbit (ages 4to7)........ 0... 26. 
@iBubble Ghost... 0... nt y eee eee 22. OGoff's Best Pinehurst #2 (play the best) .... 12. Writer Rabbit(agesGto 712) ....  ...... 26. 
MOAI S chal ae he EES 29. [iGolf Statkeeper (includes USGA XOR ... NCP 
fiHardball (baseball simulation) Mocs letur dl cancel 11. Handicapper)... .. ....... 27. ONFL Challenge 2.0... . 69. 
For IBM Personal Computers exclusively. 
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Check our prices, take our measure, 
So-low-low, low-low-low, so-so-low. 
For a wealth of PC treasures 
Place a toll-free call to old Marlow. 


HARDWARE 


Manufacturer's standard limited warranty period 
for items shown is listed after each company 
nama. Some products in their line may have 


different warranty penods. 

Alloy ... 1 year 

Tapa Systerwv2 (for PS/2 MicroChannel).. $299 
Retriever/40 (for BM AT & compatibles)... 349. 
AST Research ... 2 years 

VO Mini 2 CISIP eee 89. 
SixPakPlus 64k C/SIP (upgrades to 576k) 129 
Advantage Premium 512k S/P 

(upgrades to 1 Meg or 2 Mag 

WIPIQQYDECK) o.oo. occ atess ame nisin ... call 
Advantage 2 512k (for PS/2 Models 50/60). call 
Advantage 2-386 (for PS/2 Mode! 80) ... . call 


RAMpage Plus 286 512k (for XT2B6/Al) . . call 
RAMpage! Plus MicroChannel 512k 


(for PS/2 Models 50/60)......... . Call 
Amdek ... 90 daya 

LaserDrive-1 (external CD-ROM Drive).. 629. 
LaserDnve-2 (intemal CD-ROM Drive)... 629 
Compucable ... 2 years 
2-Positonswitchbox  ........ 29 
3-Position switch box. . sian 39: 


Cuesta ... 1 year 
Datasaver 400 Wett (standby power backup 


UNE) asses ceo apes Himes ete 18 SPE Heme Fee aE 459 
Curtia ... Ilfetime 

ACCESSORIES 

Curtis Clip CC-1...00 00... eee eee 
Disk Holder DB-1 (holds 50 5'/" disks).... 8. 
32" Disk Holder DB-2 (holds up 40 sks 8. 
32" Diskette Cleaning Kit CK-2. . ae IG 
Printer Stand PS-1.. ......... . 8 
Universal System StandSS-3. ......... 25. 
Static MatSM-2..............0.0. . 25. 
BOOUGtTIC 1 PEP sie 3) steerage antics 25. 
DS-1 Switch Box (controls 2 printers)... .. 33. 
CABLES 

Smartmodem-to-PC Cable EC-7 (9 feet)... 17. 
Pnnter-to-IBM cable EC-6 (9 feet)........ 17. 
PS/2 Keyboard Extension Cable EC-9.... 25. 
Keyboard Extension Ceble EC-2 . us oor 
SURGE SUPPRESSORS 

Safestrip SP-3 (6 outlets; 1 year sor ghia 19 
Filtered SafeStnp SPF-3. . ar . 24. 
Diamond SP-1 (6 outlets). Ae bP 29. 
Emeraid'SP-2: 0... iv ge iG ek ees %. 
Diamond Plus SP-1 Plus ..... . 41, 
Sapphire SPF-1.......000.....0 00... 45 


Ruby SPF-2 (6 outlets; EMI/RFI filtered; 6 ft 


PC Connection 
Software Special 
through January 317, 1989 


SoftView ... NCP 
Bi TaxView for 1988 Taxea 


Be prapared to faca this tax year head on 
with SoftView's TaxView. See your tax form 
nght on your PC screen. All calculations will 
be done automatically for you. And if you 
have e question, simply consult with the IRS 


instructions which ara right on your screen. 
Other features include. 


Prints entire form with all data 

Links and updates all forms on each 
chenge 

Imports text filas from spreadsheets, 
databases, and accounting programs 
Includes tax planner 

Supports over 75 IRS forms and 
schedules 


TaxView for 1988 Taxes. 





DCA ... 1 year 

Irme 2 (32 70 emulation board). .... . 729. 
Irma 2 Micro Chennel (for PS/2 Models _ 
50/60/70/80).. ...... .. 729. 
Epson ... 1 year 

We are an authorized Epson Service Center. 
FX-850 (80 col., 264 cps, 9p)... ...... call 
FX-1050 (136 col., 264 cps, 9pin)....... call 
LQ-500 (80 col., 180. cps, 24pm). ...... call 
Q-850 pnnter (80 col., 264 cps, 24 pin) . . call 


LQ-1050 pnnter (136 col., 264 cps, 24 pin) call 
£Q-2550 printer (736 col., 400 cps, 24 pin) call 
LX-800 printar (80 col., 780 cps, 9 pin)... . call 


Printer-to-IBM cable (6 feet)............ 15. 
Everex ... 1 year 

1200 Baud Internal Modem............ 79. 
2400 Baud InternalModem.... ...... 149. 
5th Generation ... 1 year 

Logical Connection 256k. iw... 479. 
Logical Connection 512k. ww... §39. 
Hayes ... 2 years 

Smartmodem 1200 . 

PC Connection 
Y4 | 6 Mill Street 560M 


Marlow, NH 03456 


Smertmodem 1200B (with Smartcom Ms $299. 
Smartmodem 1200B (hardware only)... . 265. 
Smartmodem 2400.... ... 0... 0.0... | 449 
Smartmodem 2400B (with Smartcom fl) . 449. 
Hercules ... 2 yeara 


Graphics Card Plus...... .......... 189. 
Network Card Plus (with TOPS DOS)... . 339. 
Incolor Card 3 @ 350.6. ee eee 229 
Intel ... 5 years 

2400B Modem (inteme! modem for 
IBM-PC/XT/AT)..0 06 vee ee 249. 
2400B Modem 2 (internal modem for PS/2 
Models 50/60/80)... ..... 269. 
Inboard 386/PC wit Meg Piet cw 8 a 


Inboard 386/AT Ok (req. mstellation kit). 
Inboard Installation Kit (specity computer) ped 


Above Board Plus 512k. .......... special 
Above Board 2 Plus 512k ......... speciel 
Above Board Plus 0 512k ......... special 
Connection Coprocessor (FAX board 

US) Se Os, so pan tee hee 769. 


Optional 2400 Baud Modem for Connection 
COPIOCeSSOn, hese hea vant 229. 
MATH COPROCESSORS 

8087 (for IBM-PC &XT)........ 105. 
8087-2 (8 MHz, for PS/2 Models 25 & 30) 149, 


80287 (for AT & XT286)....0...- 00000, 165. 
80287-8 (for 8 MHz 80286 machines)... . 239. 
80287-10 (for PS/2 Models 50& 60)... . 279. 
80387 (for 16 MHz PS/2 Mode! 80)... . . 439, 
80387-20 (for 20 MHz PS/2 Mode! 80)... 499. 


Kensington Microware ... 1 year 
Masterpiece (with $15 rebate thru Dec.). . 
Masterpiece Ptus (with $75 rebate thru Dec.) 1. 


101 ORI ne a ec catia Sten at 99 
101 Pius Keyboard (enhanced iayout) .... . 99. 
Kraft ... 1 year 

Three-button Joystick . be Rs os 33. 
High Speed Joystick Adapter Card iy tb eee 25. 


Adaptar Card/3-Button Joystick Bundie.... 49. 
KYE International ... lifetime 

Dyna Mouse GM-6 Plus (w/Dr. Halo Ill)... . 54 
Logitech ... ilfetime 

Senes 2 Mouse (for PS/2 50/60/70/80). .. . . 65. 


HIREZ Mouse (bus only)... 66. ww. 89. 
Mouse w/Paint Show (bus orserai) ...... 95. 
Mouse wiLogtCAD (bus or serial)........ 119. 
ClearCase Mouse (sena/ only). .......... 99. 
ScanMan (hand held scanner) ......... 199. 
Microsoft ... lifetime 

MACHT 20 Bei OR we, car emery are ahs 349. 
Disk+ Option ffor Mach 20)... .... 69. 
Memory + Option (for Mech 20). ....... 339. 
Mouse with Paintbrush (bus orsenaf.... . 109. 
Mouse with Easy CAD (bus or serail). .... 125. 
Mouse with Windows/286 (bus orsenal) . . 145. 


protection) ey tear eee 69 603/446-3383 FAX 603/446-7791 
For IBM Personal Computers exclusively. 
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Happy holidays from PC Connection. 


May 1989 bring you more power, 


Better performance, and, 
Most wnportantly, a little peace. 


MSC Technologies ... lifetime 
OmniMouse w/Designer Pop-up menus 
(serial only; 1 year warranty) 
PC Mouse II w/PC Paint+ (bus or serial)... 89. 
PC Mouse II wi/Autosketch (bus or serial) .. 105. 
NEC ... 2years 

Multtisync Plus (960 x 720 max. resolution). 949. 
Multtsync II (800 x 560 max. resolution)... . call 
NSI Logic ... 3 years 


Smart VGA (supports full ot nici bia ata 229. 
Orchid Technologies .. 

RAMauest 2- 2 Ok(for PS/2 Ph ae 99. 
Tiny Turbo 286 (accelerator board) ...... are 
ProDesigner VGA... 6.6... cece eee 319. 


RAMauest Xtra 16/32 Ok(for PS/2 models) 339. 
PC Power & Cooling Systems ... 1 year 
REPLACEMENT POWER SUPPLIES 


‘Turbo Cool 150 (run 25° - 40° cooler) .... 129. 
‘Turbo Cool 250 (run 25° - 30° cooler) .... 169. 
Silencer 150 (84% noise reduction) ...... 115. 
Fe, ape Sa age anal Pests t 149. 
PC Support Group ... 1 year 

Breakthrough 286 Accel, Board (8 MHz)... . 299. 
Breakthrough 286 Accel. Board (12 MHz)... 449. 


Practical Peripheraia ... 5 years 
1200 Baud Internal Modem (w/ProComm). Bs 
1200 Baud External Modem (mini)....... 


DRIVES 
{OMEGA ... 1 yeer 


Dual 20 Meg Bernoulli Box (8”)....... $1679. 
20 Meg Cartrige (8)... 6. ee eee 82. 
20 Meg Tripak (8").. 0.6... - ee eee 244. 


Bernoulli | Single 20 Meg Internal (5’4"). 767. 


Bernoulli |! Dual 20 Meg External (574"). 1659. 
20 Meg cartridge (5%4") ...........0.. 59. 
20 Meg Tripak (514") 6... eee 169. 
C2 NO |. 98s spe a ua san at teres 169. 


PC2B Card (bootable card for PC/XT/AT). 229. 
PC4 Card (for PS/2 Model 50/60/70/80). . 299. 
Mountain Computer ... 1 year 

40 Meg Internal Tape Drive (XT, AT or PS/2)379. 
40 Meg External Tape Drive (XT, AT or 


PS/2) 5 SIM Ie On es, 479. 
40 Meg External Tape Drive w/Power 

Supply (XT, AT or PS/2) 0... eee ee 569. 
Pius Development ... 2 mes 

Hardcard 20 Meg (49 ms). . . $49. 
Herdcard 40 Meg (28 ms)............ 699. 
Passport (20 or 40 Meg removable drives) . call 


Seagate ... 1 yesr J 
FREE PCTV® Herd Drive Installation Tape with 
the purchase of 20, 30 or 40 Meg Seagate 
dnve for the IBM PC (not for AT). Specify Beta 


51/4” DS/High Density Disks for AT (1.2 Meg) 


Fuji MD2HD (10 disks per box) ........ $22. 
Sony (10 disks per box) .............45 23. 
Maxell MD2-HD (10 disks per box). ...... 23. 
Verbatim Datalife (10 disks per box)... .. . 22. 
32" DS/DD Diskettes (720k) 

Sony (10 disks per box) ............... 19. 
Fuji (10 disks per box) ................ uA 


Maxell (10 disks per box) 0. 
3%" DS/High-Density Diskettes (1.44 ie) 


Sony (10 disks per box) ...-..-.0...... 55. 
Fuji (10 disks per box) .......0........ 55. 
Maxell (10 disks per box) .......0 6.666. 59. 
MISCELLANEOUS 

CompuServe 

CompuServe Information Service ....... 24. 
Grolier’s OnLine Encyclopedia ......... 19. 
Cables ... lifetime 

Smartmodem-to-AT cable (9 feet)........ 15. 
Parallet Printer cable (15 feet)........... 19. 

OUR POLICY 
@ We accept VISA and MASTERCARD only. 


@ No surcharge added for credit card orders. 
@ Your card 1s not charged unbl we ship. 


P/Link (paralel line extender/32k) ...... ‘ees or VHS. @ ff we must ship a paral order, we never charge 

Microbufter Inline (par print buffer/32k) 135. 20 Meg Internal Hard Dnve ST225 freight on the shipments) that complete the order (in 

2400 Baud Internal Modem........... 151. (w/controller and cables, 65 ms) ....... cinerea 

2400 Baud External Modem .... ... . 181. 30Meg Internal Herd Drive ST238 

Princeton Graphics ... 1 year (w/controlier and cables, 65ms) ....... 329. § rpbpateipallsrh aber By tayo charge. 

Ultrasync (supports CGA, EGA, VGA) ... 549. 40 Meg Internal Hard Dnve for AT (40 ms) 399. Orders Simpped charged by 

Max15 Monochrome Monitor . . 269. 40Meg Internal Hard Drive for XT ® Allow 1 week for personal and company checks to 

Sefe Power Systems ... 2 years (w/controller and cables, 40ms) ....... 469. clear 

Safe 250W (standby power backup)... . . 249. 40 Meg Internal HD ST251-1 for AT @ COD max. $1000. Cash, cashier's check, or money 

Safe 425W (standby power backup)... . . SES (BINS) coca suas ea daaetneree 469, order. . 

Toshiba ... 1 year 80 Meg Interna! HD ST4096 for AT @ 120 day limted warranty on all products 

© To order, call us Monday through Friday 9:00 to 9:00, 

P321SL pnnter (80 col., 216 cps, wiractor)529. (28 MS)... eee eee 689. Saturday 9:00 to 5.30. You can call our 

P351SX Printer (132 col., 360.cps).... . . 999. TEAC ... 1yesr flee at 60446-3968 Mor Vian Pcun Pvday 800 

T1000 Laptop (80C88, 6.4 ibs., 5 hr. esi) cs oe! PC, XT 360k Drive (5%" haif-height).... . 89. 195.30. ‘ 

T1200 Laptop (80C86, 10 MHz, 20 Meg). . 720k Drive (3'2" haif-height, speciy XT 

T1200HB Laptop wiBackiit screen. ...... eal OF ATI cee rs Bs Pe Aras 95. SHIPPING 

T1200F Laptop Dual Floppy System... .. call 1.44 Meg Dnve for AT (31/2" haif-height, Note: Accounts on net terms pay actual shipping. 

T1200FB Laptop Dual Floppy System w/Backlit includes Bastech software utilities)... .. . 125. Continental US: pe ee 

SOOO ss Rete SR ak VN Cotte 6 das call Toshiba ... 1 year © For monttors, pnnters, Bernoulli Boxes, computers, 

T3100/20 Laptop (80286, 8 MHz, 20 Meg). call AT 360k Drive (5%"half-height)......... 89. and hard drves, pay actual charges. Call for UPS 

T3200 Laptop (80286, 12 MHz, 40 Meg).. call AT 1.2 Meg Drive 5%" halt-height) ...... 99.  2nd-Day & Next-Day-Arr. 

T5100 (80386, 16 MHz, 40Meg)........ call © For all other lems, add $3 per order to cover UPS 

External 5'/” Drive for Laptops........ 369. DISKS ple hg bt Dw iit hag UPS 

768k RAM CardforT1000............ 299, pide Shue ee ian 2 

1 Meg EMS Card for T1100+/T1200 .... 499. All disks have e lifetime warranty. Hawall: 

Video 7 ... 5 years 5/6" DS/DD Disks for PC & XT (360k) © For moritors, printers, Bernoul Boxes, and computers, 

VEGA Deluxe (supports 640x480)... ... 219. Fuji MD2D (10 disks per box)........... 12. actual UPS Blue charge will be added. For ail other 

VEGA VGA (supports full VGA specs)... . 287. Sony (10 disks per box) ............... 12, tems, add $3 per order 

RESWITTONGA (hoc cect ceca 399. Maxell MD2-D (10 disks per box) ........ 13, _ Alaska and outside Continental US: 

VRAM VGA) foc. vintgne co neces 529. Verbatim Datalife (10 disks per box)...... 13, © Call 603/446-3383 for information. 

For IBM Personal Computers exclusively. 
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PC Presents. 


You better not pout! 

(‘Cause Santa Dos is coming to town.) 
ere in the yuletide town of Marlow, NH (pop. 556), 
most of our neighbors have rather traditional 
ideas of holiday gift giving. For software, a nice 

new pair of red thermal underwear would be a real hearth 

warmer. Hardware? Well, a chainsaw might be really 
sharp. And, as for utilities, a telephone and running water 
would be welcome additions to some homes. Neverthe- 
less, being hip to the trendy tastes of the microcomputer 
age, our very presentable mascots are making sure that 
we're well-stocked with PC games and gadgets for the 
byte-bitten on your Christmas or Hanukkah list. 


It's a wrap! 

People often ask us why we go to 
such lengths to satisfy customers. 
Well, our Customer Service Director 
thinks it's good business. Our Adver- 
tising Director thinks it makes good 
copy. Our mothers think it's their 
influence. But, actually, we give such 


A surprise present which will no doubt feature our 
moet gifted mascot. Offer not available to net accounts. 
One per customer. 











nice (as opposed to naughty) service because of that 
famous list that Santa and his raccoons are making (and 
checking twice, we hear). But, frankly, we're a little wor- 
ried about companies who don't give toll-free support, or 
who charge your credit card before they ship, or who 
don't ship backorders free, or who have developed any of 
those other naughty mail order habits. It's lump o’ coal 
City for those dudes. 
You're gonna get what's coming. 
At our modest headquarters in the former Christmas Trees 
Inn in Marlow, we're frantically doing our last minute holi- 
day shopping. If you want to be on our list, just place an 

= order of $500 or more by January 31st, 
and you will get your very own sur- 


Specially 
if opened before Christmas. 

Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning to 
visit please call ahead. 
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Extension 
Number 


“ il 
fH. David Stone 16 
Heidi Piee 17 W205 19146666666 
Ronaid Reagan 12 
Frank Mitard 19 


directory 


@ VOICE MAIL SYSTEMS 


eaaeaans 
0080016 
90808017 
09060128 
60086198 
60000411 





























Mgt. Type identifies the kind of mailbox. 


an outside line, the phone signals will of- 
ten be different. In PC Labs tests, nita reli- 
ably gave the notification message to the 
ringback signal. According to ITI, it is 
possible to configure nita so that it will 
work with outside lines, but this is not easy 
and is not guaranteed to work in all cases. 


OPTIMAL MAILBOX INTERFACE 
For the mailbox owner, nita is far easier to 
leam and use. To use your mailbox, you 
call the system, enter your security code, 
and follow the prompts for retrieving mes- 
sages, changing your greeting, or adjust- 
ing the handling options. 

Handling options include normal han- 
dling (which rings your phone, taking a 
message if there is no answer), holding 
calls (which takes a message without ring- 
ing your phone), or screening calls (which 
prompts for the caller’s name and then 
plays the person’s name for you, letting 
you decide whether to take the call or re- 
fuse it). If you have more than one mail- 
box, you can set a different handling op- 
tion for each, so calls to one mailbox can 
be held while calls to another are sent 
through. 











The nitaReceptionist screens are simple but often obscure. On the table of mailbox owners on the 
screen shown here, the entries for user name and extension number are reasonably obvious. 
However, User Code could be called mailbox number, and Sec. Code might better be called 
password. The additional entry after extension 17 includes a notification code, N205, telling nitato 
call the mailbox owner at another number, 19146666666, to notify her of incoming messages. 


nita 1s notable for its high voice quality. 
In addition, the prompts are easy to follow 
and easy to change. While new mailbox 
owners will want to listen to complete 
prompts, those who are familiar with the 
system can enter commands at will and 
skip the prompts. 

Callers to nita will also find the system 
easy to navigate. Here again, the prompts 
are clear, and the system allows more 
knowledgeable users to skip most of them 
by pressing the appropriate tones. 

To its designers’ credit, nita is set up so 
that if it hears nothing in response to the 
system greeting message, it will send the 
call to the human operator. And it will let a 
caller dial the operator at any time. 


DIRECTORY ASSISTANCE Another 
notable feature is the directory mailbox, 
which is a directory of people on your sys- 
tem. Callers can then dial the number for 
directory assistance—411, for exam- 
ple—and hear a list of names and exten- 
sions. If you have a large system, you can 
create more than one directory mailbox, 
allowing you to split a large directory into 
manageable portions. You can also use the 








feature as an informational bulletin board. 

As you might expect, given nita's 
weakness in calling outside lines, there are 
no outbound timed message or telemarket- 
ing features. Nor are there any in-house 
voice mail features, such as forwarding 
messages to other mailboxes, or distribu- 
tion lists for sending messages to multiple 
mailboxes. (According to ITI all these fea- 
tures will be available in the next version.) 

ITI sells an optional module that lets 
callers find a mailbox by selecting tones to 
spell out a name. Another optional pack- 
age will let you program your own applica- 
tion that uses a tone phone as a remote ter- 
minal to a voice database. 

Many ITI VARs have developed their 
own enhancements, including inbound 
and outbound telemarketing and even the 
ability to take calls—as with Dial-a- 
Joke—and have your local phone compa- 
ny bill the callers. ITI maintains a com- 
plete list of VAR-produced enhancements. 

By any measure, the basic nitaRecep- 
tionist offers a full-scale auto-attendant 
and message center system that is hard to 
beat. Given the options available at this 
writing and the enhancements promised in 
the next release, there are few applications 
that nita will not be able to handle. 


— =, 


NATURAL MICROSYSTEMS 


VBX System 
The VBX System uses two boards—one 
for each line. The boards look identical to 
Watson boards, but according to Natural 
Microsystems, they have a different 
PROM. The software is immediately rec- 
ognizable to anyone who has used a single- 
line Watson. In fact, it consists of two 
Watson modules running concurrently and 
sharing the same card files. One module 
tuns in background, the other in fore- 
ground. In addition, there is an administra- 
tor module for managing mailboxes, sys- 
tem settings, and other features. 

The administrator module is a superset 
of the Business Central administrator; for 
functions that it shares, it works exactly the 
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COUGAR 


MOUNTAIN 


§$8O<F- TWA Ree. 


Accounting At Its Best! 


MULTI USER 





WE SUPPORT the following networks: Novelle 2.0A, Novell 
2.1, 1BM PC LANS, MultiLink Advanced, LanLink, PC-MOS 386, 
Network-OS, Vianet, Grapevine, STARLAN, PC-NOS. Other 


Professional Accounting 
FOR PC-OOS:: & MS-OOS* 


was designed from inception for multiuser 
accounting with true record and file locking 
capabilities. IT HAS BEEN TIME PROVEN 
since 1982. 


LANS are continually being added. Call for information. 


ONLY 


$599.50 


+11.50 Shipping & Handling 


VALUE, FLEXIBILITY, POWER, SECURITY, 
PERFORMANCE, INTEGRITY ANO PRICE 


COMPARE AND SAVE 


LOOKUP WINOOWS THROUGHOUT 


GENERAL FEATURES 
“LOOKUP” Windows throughout. 
Menu driven with 2 help references. 


accounts, account numbers & 
stock numbers up to 15 siphanumencs. 
GENERAL LEDGER 
Allows for mult company ledgers. 
Untenited muit-level accounts for departmentaized 
reporting. 
Allows recurnng journal entres 
User can process transactions 2 penods into next 
year 
Allows budgeting. 
ACCOUNTS RECEIVABLE 
Open invoics snd/or balance forward. 
Allows unanphed payments. 


Mailing labels & reports with 7 different sorts. 
INVENTORY 

Supports: UFO, FIFO, weghted averages & standard 
cost. 


Supports markup, margin or list. 
Allows up to 4 places to nght of decimal for unit 
cost & pnice. 


SALES INVOICING 

Supports service or praduct onented businesses. 
User defined tax tables including multiple sales 
taxes. 

Printa packing shps. 

Prints invoces. 

Alerts user to customer exceeding credit brut. 
Sales hustory reports 

Automatic updating of inventory daily 

Allaws return credit memos. 

ACCOUNTS PAYASLE 

Can post to 200 general ledger expense accounts 


Per invasce. 

Prints checks. 

Automatically prepares payments. 

Supports partial and handwntten checks. 
Processes credit and detrt memos 

Computes discounte and records discounts taken. 
PAYROLL 

Generates sutomatic 


Allows post facto payroll 
Aliows distributon of payroll expenses to user- 
defined 


departments, 
Benefits and deductions are calculated on fixed 
amounts 


Hourly amounts, percentage of gross or vanabie. 
Allows additions to gross which may be taxable, 
nontaxable or partially taxed. 
Handies 401K & cafetens. 

Ait tax tables easily updated by the user. 
Handles payroll draws, per diem pay, contract & 
Prece work, hourly and salary. 
Handles up accounting. 

Prints checks and W-2s. 

HAROWARE REQUIREMENTS 

18M PC or compatible, HARD OISK 
REQUIRED. 


XENIX2: Version Also Available. Call For Pricing. 
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FOR ALL 
6 MODULES 


TO ORDER CALL 


(800) 344-2540 
8:00-5:00 MST 
Monday-Friday 


Our guarantee 
is your assurance of quality! 


UNCONDITIONAL 
30 DAY MONEY 
BACK GUARANTEE 
Product must be returned in 
resaleable condition 
Restocking fee applicable. 


GUARANTEE applicable on all prod- 
ucts bought directly from COUGAR 
MOUNTAIN SOFTWARE. 





TRADE-IN OFFER 


crade in en vour 





=— COUGAR = 
== MOUNTAIN == 
S-O.&.T.WeA-R-E 
2609 Kootenai, Box 6886, Boise, ID 83707 
208-344-2540 


+MS-DDS and XENIX Microsoft 
+PC-DDS International Business Mechines 


@ VOICE MAIL SYSTEMS 


nter menber nane (Last, First): 
Phone number (extension): 

mter menber 1D: 

pice Mail password: 

Bcreen calls for this menber? 
eno information: 

ecorded Message: 

individual forwarding message: 


Play Record Skip 
Record Skip 


Stone, David 
1 





The VBX System Administrator shown here, and the nearly identical Watson Business Centrol 
Administrator, lets the system administrator ignore Watson’ s cord-file system (see Watson's 


| explanatory choices. While the system administrator fills in the menu choices, the administrator 
Program fills in the cord shown mid-screen and passes the information on to the VBX System. 


same way. VBX also adds outbound teie- | 
marketing, an informational bulletin 
board, and inbound telemarketing. As 
with other VBX features, these are de- 
signed with an emphasis on ease of use. 
Almost everything else about VBX ex- 
actly matches Business Central. The man- 
uals are virtually identical, as are prompts, 
voice menus, and other details. In fact, the 
two packages are too similar—right down 
to the problem with call screening. 
It’s hard to accept that the $3,995 VBX 
should reasonably cost more than five 
times as much as Watson with Business 
Central. For the same price, you could buy 
two complete Watson with Business Cen- 
tral packages plus a computer for the sec- 
ond Watson, and still have money left 
over. Of course, two Watson Business 
Centrals would not share mailboxes and 
would not include telemarkeing or bulletin 
board features, but that doesn’t seem to be 





Requires: 512K RAM, hard disk, two full- 
length slots, DOS 2.0 or later. 
Phone Two lines, 
two local phones. PBX transfer needs switch 
hook. 

In Short: This two-line version of Watson is 
easy to lear and use. It offers multiuser, mul- 
timailbox capability, an auto-attendant, an 
informational bulletin board, and inbound 
and outbound telemarketing features. VBX 
is the least expensive multiline system with a 
predefined auto-attendant. 

CIRCLE 657 ON READER SERVICE CARD 


enough to explain the difference in price. 
Interestingly, VBX is among the least 

expensive of two-line systems. Compared 

with its direct competition, it offers fair 





value. However, given the comparison to 
a Watson with Business Central pack- 
age—a voice mail market that is showing 
signs of life—and the likelihood of in- 





creased competition, it’s hard to recom- 
mend VBX at this price. If you need a two- 
line, auto-attendant system now, VBX 
will do. If you can afford to wait, your pa- 
tience may well pay off. 


=, 


AMERICAN TELESYSTEMS CORP. 
Voicemate 25 
Voicemate 50 


Designed to provide in-house voice mail 
functions for a small to medium-sized 
business or department, American Tele- 
systems’ Voicemate comes in two flavors. 
The plain vanilla Voicemate offers full- 
fledged in-house voice mail functions but 
minimal answering-machine functions. It 
can be souped up with a call processing op- 
tion that adds auto-attendant features for 
better handling of outside callers. (The 
Voicemate 26 model is discussed at the 
end of this review.) Neither version offers 
such frills as individual greeting messages 
or outbound dialing, but both are rock-sol- 
id in-house systems. 

Voicemate comes in two models. The 
$3,995 Voicemate 25 can answer two 
phone lines, and the $5,995 Voicemate 50 
can answer three. The model numbers re- 
flect the recommended number of mail- 
boxes for each model, though the Model 
25 lets you define 40 mailboxes and the 
Model 50 lets you define 75. The call-pro- 
cessing option can be used with either 
model. 

According to American Telesystems, 
the Models 25 and 50 differ only in firm- 
ware and software support for the extra 


| line. (Upgrades involve swapping both 
| hardware and software. American Tele- 
| systems will let you upgrade for the differ- 


ence in price within | year of buying the 
Voicemate 25.) Although we tested only 
the Model 25 for this review, all comments 
should apply to both models, except where 
stated otherwise. 

The Voicemate requires a dedicated 
PC. Although the system can answer more 
than one line at atime and continues work- 
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Versatile line 
spacing (6, 8 
or 12 Ipi, or any 
odd spacing you 
wish to preset). 


Wide or narro 
lines, check 
boxes and 

other symbols. 
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Beat Furniens 
123 Northere Blvd. 
North Hills, ca 0001 







Serene 60 wines Sutery and epenticntinn tao, 





Bill To address sane as Ship Te eddress, 
Note: Please be carefu 


quoted prices vere confirmed Oct Ist 


raceiving dept. cai) 


LEASE See Cone: 
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Lookup tables 
automatically 
enter data so you 
don't have to. 












Pacific vacations 
South Beach Branch 
101 Ceve Road 

South Beach, CA 90000 
Andrew (3337) 


Read existing 
dBASE files 
directly, or 
create new 
ones with up 
to 255 data 
fields per form. 


1500.00 
200.00 1600.08 








0.00 700,00 














Descriptions 
up to 4,000 
characters 
can be stored 
as data fields. 


No other forms program does so much. So well. 


Creation. 

Make any form quickly and easily 
using FormWorx with Fill & File.™ 
Right on your own PC. No need for 
costly expenses and delays. Use large 
type for unmistakable headings, small 
type for inconspicuous labels. Propor- 
tionally spaced fonts or fixed-spaced 
type. Take full advantage of features 
on supported printers, Lines print per- 
fectly straight and solid on dot matrix 
and laser printers. The result—business 
forms that truly look business-like. 


Completion. 

Easily fill out forms right on screen 
and get letter-perfect results. Form 
after form. Simply tab from blank to 
blank and type in your data, or merge 


data from existing dBASE or ASCII 
files. Entries go exactly where they 
belong. No overwrites. No misalign- 
ments. No “white-out-’ 

Print data onto standard forms you 
already have in stock. Or form and 
data onto blank paper. Search and 
locate desired forms and automati- 
cally batch print them. Capture data 
the first time a form is filled out and 
store it in dBASE or ASCII format. 
Retrieve and edit data just as easily. 
Solution. 

The program does math, too. So it all 
adds up. FormWorx with Fill & File 
is the most comprehensive forms 
processing software available today. 
It's a complete solution that’s easy 


to use. Start from scratch or modify 
one of the many forms already made. 
Changing a form really is as easy as. 
changing your mind. 

For just $149 you get the complete 
package including 70 sample forms, 
exceptional manuals, pop up calendar 
and calculator, and FREE telephone 
support. 


So see your dealer today. Or order 
directly for fast delivery. 
800-992-0085 or 617-890-4499 


FormWorx 


CORPORATION 
Reservoir Place, 1601 Trapelo Road, Waltham, MA 02154 


Forms shown were printed using versron 2 5 on an HP LaserJet Il with downloaded fonts. Digitized logo printed within FornWorx by invoking a printer macro. Some features shown not available on all printers, 
45-day money back guarantee on direct purchases. When ordering by mail. include $6.75 for shipping m US. and Canada. Air mail overseas—$18. In Massachusetts acd 5% sales tax. Purchase orders 
accepted from government agencies, institutions, and rated corporations. FormWorx with Fill & File is a trademark of FormWorx Corporation dBASE is a registered trademark of AshtonTate. 
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ing while the system administrator makes | 


changes to the configuration or mailboxes, 


it will not run in background while you run | 


other applications. 


Oddly, the Model 25 is designed for a | 


maximum (and recommended) 20MB 
hard disk; the Model 50 is designed for 
30MB. With either model, if you have a 
larger disk than recommended, the extra 
space is ignored. 

You won’t find an entry for file size for 
Voicemate on the PC Labs performance 
tests because Voicemate uses its own oper- 
ating system: There is no way to determine 
the size of individual files. According to 
American Telesystems, a 20MB disk 
translates to a maximum of 1/2 hours of re- 
cording time. If you assume an average 
message length of 30 seconds, that trans- 
lates to 180 messages—probably enough 
for the recommended 25 mailboxes but 
tight for the absolute maximum of 40, (A 
30MB disk gives 2'% hours.) 


EASY INSTALLATION To install the 
Voicemate hardware, you plug the board 
into the computer and plug a phone cable 


FACT FILE 


| Voicemate 25 
Voicemate 50 
Amencan Telesystems Corp. 
Seven Piedmont Ctr., #200 
Atlanta, GA 30305 
(404) 266-2500 

| List Price: $3,995 (Model 25), $5,995 
(Model 50), $995 (Call Processing Option). 
Requires: 512K RAM (640K recommend- 
ed); 20MB hard disk strongly recommended 
{gives 1% message hours). DOS 2.0 or later. 
Vorcemate 50 uses e 20 or 3OMB hard disk; 
30MB 1s recommended (gives 21/2 message 
hours). Neither model can use more 
Phone Requirements: Model 25, two ana- 
log lines; Model 50, three analog lines. PBX 
transfer needs switch hook. 

| in Short: Voicemate is strong on in-house 
voice mail features, weak on answering ma- 
chine functionality. The standard version 
makes it easy for mailbox owners to commu- 
nicate with one another, but it will hang up on 
outside callers who don’t give it the right 
commands. An optional euto-attendant 
tames Voicemate somewhat, making it more 
appropnate for use as a multimatlbox an- 
swermg system. 
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| each of the seven vocabulary disks, copy- 





VOICEMATE CONFIGURATION 


Time Limit for Recording 


eges (minutes) 


Meeeage Retention Time (da 
Inectivity Timeout (secon 

Number of Ringe hefore Answering 
Digits In Extension Numbers 
Attendant’s Extension Number 


Reference 


by Name 4 Extension Number 


@ Celi-Handling Procedures ¢ 


--= DAY mode 
Extended Acc 
Extended Aeccese 


Line i: 
Line 2: 


-——-- WIGHT mode - 
Extended Access 
Extended Access 


* Times end Deys for DAY mode to he ective ¢ 


8:88 e.m. 
5:68 p.m. 


Begining Time: 
Ending Time: 


Press (Fi) when finis 


Sun Mon Tue Wed Thu Fri Sat 
NO YES YES YES YES YES NO 


sd meking chenges or press <Ese> to leeve unchenged. 


Voicemate offers relatively few options for the system administrator to set. Voicemate is unusual in 
giving the system administrator the ability to force automatic erasure of old messages by choosing 


the Message Retention Time (Days) option. 


into a two-line, RJ-14 phone connector. 
For the Model 50 you would also plug ina 
second cable with one additional line. 
Software installation is equally easy. 
The installation program warns you that 
it’s about to wipe out your hard disk. After 
you give it permission, it formats your 
disk, prompts you for several disk swaps 
with your DOS disk, then initializes the 
Voicemate partition—a time-consuming 
procedure. Finally, it prompts you to insert 


ing each to your hard disk. 

Creating the mailboxes and setting the 
configuration options takes less time than 
initializing the hard disk. Not only are the 
function-key menus easy to learn and use, 
but also each option is fully explained in 
the system administrator guide. For exam- | 
ple, you can select Update User Accounts 
from the main menu to create, modify, or 
delete mailboxes. Modify System Config- 
uration lets you set such options as the time | 
limit for recording, number of days for | 
message retention, and whether to let call- | 





ers without mailboxes leave messages. 
One other main menu choice worth 
mentioning is Update Distribution Lists. 
Any mailbox owner can use distribution | 
lists, but the system administrator is the | 


| only one who can create them. The Model | 


25 allows up to five lists of ten names each, 
and the Model 50 allows up to ten lists of 
ten names. In addition, a systemwide list is 
created automatically. 

Although Voicemate doesn’t allow in- 
dividual greeting messages, the system ad- 
ministrator can record each mailbox own- 
er’s name. When callers ask for a given 
mailbox, Voicemate will then read back 
the name for confirmation. 

Alas, from the mailbox owner’s per- 
spective, using Voicemate is not as easy as 
setting up the system. In fact, the manual 
recommends formal classroom training for 
all mailbox owners. Take this recommen- 
dation seriously. 


HARDTOCALLIN Whenyoucall Voice- 
mate, the system gives instructions to 
“‘press the star key followed by the last 
name and first name of the person you 
wish to call until recognized.’ In theory, 
this is a convenient feature, since you have 
to press only enough telephone-produced 
tones to differentiate between people on 
the system. Unfortunately, outside callers 
are likely to be confused, since few people 
correctly interpret this instruction the first 
time. Many will enter the first name in- 
stead of the last name; some will become 
intimidated and hang up. 
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We Took The #1 Editor’s Choice In 
Remote Computing And Kept Going. 


ANNOUNCING pecANY WHERE III 


A Where do you go when you're already at the top? 
# Up! And up! And up! 

The PC Magazine #\ Editor's Choice in Remote 
4 Computing is now even faster. Even casier to use. 
And even sore clearly the leader, with new, unbeat- 
able features that cant be found anywhere else. 

Plus, now you can use peANY WHERE I" with 
PC MacTerm™ to run a PC from your Macintosh. 

PC Magazine wrote: “peANYWHERE is one of those 
rare programs that costs less than the competition yet offers 
better performance.” 


THE BEST IN THE BUSINESS 
JUST GOT BETTER 


peANY WHERE III lets you run any PC remotely from 
any other PC, terminal, or Macintosh. Completely control all 
programs, data, attached peripherals, and intemal cards, such 
as network adapter cards, on the distant computer. Transfer 
files. Print on either end. All with complete security. 

pcANY WHERE 111 is also the best solution for remote 
access to a Local Area Network. In fact, Novell chose 
pcANYWHERE III for remote computing with its new 
NetWare Asynchronous Communications Server (NACS)"" 

These are only some of the great, new features: 

AUTOMATIC CALL BACK prevents unauthorized access, 
and lets you control which side of the communication absorbs 
phone charges. DIAL DIRECTORY lets you store a list of 
phone numbers and make calls with a single keystroke. 
CALL LOGGING records call time and duration—great for 
client billing and customer support. 

VOICE/DATA SWITCHING lets users talk into the same 
phone line being used for data transmission. RECORD AND 





PLAYBACK is excellent lor remote diagnosties and training; 
entire remote sessions can be captured and played back later. 


BETTER THAN A CARBON COPY 


PC Tech Journal: “What is the final verdict on Carbon 
Copy PLUS. . . its features are surpassed by those of a 
package recently reviewed—pcANY WHERE. .. case of use, 
dependability, flexibility of operation, cost effectiveness. 
On these scores, peANY WHERE is the better alternative“ 

PC Magazine: “If there’s one program that can handle it 
all, it's ppANY WHERE. .. As the least expensive package, 
it’s also the clear front-runner in giving the most bang 
per buck.” 

Data-Based Advisor: “My prelerence, peAN YWHERE 
pertormed flawlessly... inexpensive enough to be installed 
wherever there’s a modem.” 

Family and Home-Office Computing: “A “best buy" in 
my book” 

And they didn’t even see peANYWHERE Ill! 


LOW PRICE INCLUDES BOTH 
HOST AND REMOTE SIDES 


Best of all, pecANYWHERE III retails for only $145. 
And unlike other remote computing packages, one purchase 
of pcANY WHERE I! provides the software necessary 
for both sides—host and remote—of a PC-to-PC connection. 
For more information, or to place your order, call your 
local dealer or distributor. Or contact DMA at 212-687-7115, 
or write to; Dynamie Microprocessor Associates, Inc., 
60 East 42nd Street, Suite 1100, : 
New York, NY 10165. 
peANYWHERE UML, poANYWHERE, and PC Mavterm 


are tridemarks of Dvnanic Microprocesur Avan iates, 
Othwr products are trademarks of hear muanufas turers. 





Tey pcANY WHERE Ill. THE INDUSTRY CHOICE FOR REMOTE COMPUTING. 
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Until Now 
Ther Has Been 
A Lot Miss ng 
Frum Scanner 
Perform nce. 


So you think scanners are only 
good for graphics. Right? Not any more. 
Introducing TrueScan™ 
With TrueScans pow- 
erful recognition intel- 
ligence and any popular 
scanner—HP ScanJet™ 
Canon, Dest and others — 
vou can read the text avd the graphics 
from any page. In one pass. 
TrueScan puts them directly 
¢ into the format your word processor 
© or desktop publishing program expects, 
so you can work with them instantly. 
It doesnt get any simpler. 
Contracts, ad copy, magazine 


Ifyou've tried using a scanner 
to read text, you've probably 
been disappointed. 

Until now, ifyour scanner read text 
at all, you ended up spending as much time 
correcting the scanned text as you would 
have spent typing it in the first place. 

— 








rail 
Desgapedt fer thes typ 
TS: ane y 


Bp 
— ms nan 
aFF ot 
m oa a 


Clippings, reports, data sheets, manuals, iustrated articles ticles, reports. Typeset, laser-printed, 
go right from the page into your program Ready to use dot-matrix, typewritten. From simple 
© 1988 Calera Recognition Systems Inc (formerly The Palantie Corporation), TrueScan Desktop Recognition. The Power of Recognition and The Most Accurate 
Recognition At Any Price are trademarks of Cater Recognition Systems inc Other products are tratiemarks of thelr respective holders 
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memos to multi-column documents 
with graphics. 

Imagine the time youd save if you 
could get virtually anything offa printed 
page and into your application in less 
than a minute. Accurately. 
In one pass. 

And now, with True- 
Scan, you can have the most 
accurate recognition at any 
price. Atan unbelievable desktop price. 

Call 800-544-7051 for the name 
of the TrueScan dealer nearest you, and get 
Desktop Recognition™ you can count on. 


CALERA 


RECOGNITION SYSTEMS 


vi 


The Most Accurate Recognition At Any Price™ 
2500 Augustine Orive. Santa Ciara, CA, USA 95054 

































@ VOICE MAIL SYSTEMS 


Particularly disturbing is the fact that 
Voicemate hangs up the phone if you do 
not enter the information properly. There 
is no general collection area for messages 
and no way for someone on a pulse phone 
to leave a message. Though this is accept- 
able if you plan to plug the system into its 
own extension on your PBX and use it 


tionable if you plan to use Voicemate to 
answer phones. (The optional call-pro- 
cessing module available with Voicemate 
Model 26 helps solve these problems.) 
Once you are familiar with the system, 
you can easily get your own messages, 
leave messages in other people’s mail- 
boxes, and change your password in a sin- 
gle call. You can also send a given mes- 
sage to several people either by using 





= If you are looking 

for an in-house voice 
mail system, Voicemate 
is a good place to start. 
But don’t expect it 

to be the solution for 
answering outside calls. 


distribution lists or by specifying any num- 
ber of recipient names. A nice touch is that 
context-sensitive help is available at any 


nately, you cannot forward your messages 
to another number when you are out of the 
office, and you can’t send messages to 
anyone who doesn’t have a mailbox. 
Voice quality for both prompts and re- 
corded messages is acceptable, though 
slightly hollow. While the prompts are 
straightforward (for example, you are told 
to press T to talk or G to get messages), 
you cannot change the prompts. Once a 
mailbox owner is familiar with the com- 
mands, the system administrator can set 
his or her mailbox for a shortened version, 
which speeds up sessions by simply listing 





solely for in-house voice mail, it is ques- | 





point by pressing the pound sign. Unfortu- | 





choices instead of explaining each. 

If you are looking for an in-house voice 
mail system, the standard version of 
Voicemate is a good place to start. But 
don’t expect it to be the solution for an- 
swering outside calls. 


VOICEMATE 26 = If you like Voice- 
mate’s focus on in-house voice mail fea- 


tures but also need multiuser answering- | 


machine capabilities, you’ll want to look 


at the Voicemate Model 26. It has all the | 


features of the Model 25 but includes auto- 
attendant features. 

The auto-attendant option adds two 
call-handling choices: auto-attendant and 
call backup. A handy feature allows each 
line to be set independently so that one line 
can behave like the Model 25 while anoth- 
er line takes advantage of the extra fea- 


| tures. 


Unfortunately, the auto-attendant takes 


| a minimalist approach. Call the line that is 


set to auto-attendant, and Voicemate will 
prompt you to dial an extension or go to a 
human receptionist. It then transfers the 
call and hangs up. If there is no answer, 
most PBXs will send you back to the Voi- 
cemate extension, where you will hear the 
system greeting message again. 

Callers who know enough to press the 
star key can get to in-house voice mail 
from the greeting message, but there is no 
prompt for that—and no way to include 
such a prompt. Most callers will be stuck 
in an infinite loop, with no way out but to 
hang up. 

The call backup option offers the fea- 
ture missing from the auto-attendant. Call 
a line set for call backup, and you will get 
the message ‘*The person you called is not 
available; press 0 to speak to the attendant, 
press | to leave a voice message, press 2 to 
ring another person.’’ No response auto- 
matically sends you to the human recep- 
tionist. This is not an appropriate system 
greeting message. 

However, if your phone-switching 
equipment allows, you can solve these 
problems by using the auto-attendant and 
call backup features in tandem. If you set 
your PBX so that incoming calls will go to 
the auto-attendant line and all unanswered 
calls go to the call backup line, you have a 
close functional equivalent of a full- 
fledged auto-attendant that can retrieve a 





| interested in in-house voice mail and want 


call and then send it to a mailbox. Howev- 
er, this approach ties up two lines where 
one should do. And the solution won’t 
work if your PBX is unable to redirect un- 
answered calls. 

All told, Voicemate is best suited to in- 
house voice mail, even with the auto-atten- 
dant option. However, if you are primarily 


answering machine functionality in addi- 
tion, Voicemate with auto-attendant may 
be an acceptable solution. 


— 


NATURAL MICROSYSTEMS 


Watson 

Depending on your point of view, Watson 
is either the Clark Kent and Superman of 
voice mail systems, or the Dr. Jekyll and 
Mr. Hyde. The basic Watson package, at 
$199, works with a single phone line, pro- 
viding single-mailbox or minimal multi- 














BUA, CUTE JlelLyeE 
Watson, Version 6,2 
Business Central template Version t.0 
Natural Microsystems 
8 Erie Dr. 
Natick, MA 01760 
(617) 655-0700 | 
Lis! Price: With 1,200-bps modem, $199; 
with 2,400-bps modem, $299; with 1,200- 
bps modem and V/S option, $399; with 
2,400-bps moxiem and VIS option, $499; VIS 
upgrade, $299. Business Central template, 
$199. 
Requires: 256K RAM. hard disk recom- 
mended; DOS 2.0 or later. 
Phone Requirements; One analog line, lo- 
cal phone. PBX transfer needs switch hook. 
In Short: Watson is asingle-line system with 
muluple personalities. Watson itself is limit- 
ed and confusing to learn. V/S 1s a program- 
ming language that lets you build almost any- 
thing you want into the program. Business 
Central isa VIS program that adds auto-atten- 
dant features and makes it far caster to main- 
tain malboxes. If you get Watson, you'll 
prohahly want Business Central. 
CIRCLE 656 ON READER SERVICE CARD 
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mailbox functions. Add the Voice Infor- 
mation System (VIS) option for another 
$199, and Clark Kent turns to Superman, 
with a programming language that will let 
you add any answering-machine feature. 

Alas, the potential of V/S is available 
only to those who are willing to learn a 
new programming language. If you plan to 
install Watson for clients, this may be 
worth the investment. But if all you want is 
your own voice mail system, it’s a little 
like learning dBASE to create one mailing 
list, then never using it again. 

lf Watson and V/S seem too forbidding, 
Natural Microsystems will happily sell 
you its $199 Business Central, tuming Mr. 
Hyde into Dr. Jekyll. Business Central is a 
VIS program that adds an auto-attendant 
and, more important, shields you from the 
underlying program by providing a menu 
system for managing Watson. Finally (and 
we've run out of personality-transforming 
analogies), Natural Microsystems offers a 
two-line system called VBX (also re- 
viewed in this issue). 





VOICE CARD FILES § To fully appreci- 
ate Business Central, you have to under- 
stand how Watson works. The program is 
modeled on a card-file system. Voice-mail 
“‘cards”’ are divided into three different 
files: incoming messages, outgoing mes- | 
sages, and phone book. 

The outgoing message cards store sys- | 
tem greeting messages and personal mes- 
sages, as well as outgoing timed messages. 
The phone book cards store the names and 
passwords of mailbox owners, numbers 
for message forwarding, announcements 
| for message forwarding, and names and 
numbers for auto-dialing voice calls. 

Watson muddies the waters by refer- 
ring to timed messages as outgoing for- 
warded messages. These, of course, are 
different from forwarded messages, which 
are incoming messages that are forwarded 
based on information stored in phone book 
cards. (If you’re confused by this, you’ve 
gotten the point.) 

The manuals offer little help. Although 
well written, they are poorly organized, 
for they don’t present information in the 
order in which you need it. It’s even diffi- 
cult to find out what information the man- 
uals contain. For example, the manual la- 
beled Installation Guide begins with a | 











Out .messages 


@ VOICE MAIL SYSTEMS 


In. messages 


Telephone Nunber 


Function and Command Neys 


F2 = 
F4 = DOS Command 
Fé = Find Text 

FS = Renove Card 


Fi = Help 

F3 = Mute On/Off 
FS = Dial Card 
F? = Insert Card 
Fg = Spee 


This is Wotson’ s phone book card-file system. Two cards show the names and ID code of mailbox 
owners on the system, while o third controls the message forwarding feoture. The Phone Book card 
is in the foreground. The command has just been given to switch card files, and Wotson is asking 
which file to switch to. The choice for the dictation card file is available only to the system 
administrator on multimailbox systems. The function key menu in the bonom quarter of the screen 
is set off by default, but can be brought up by hitting F 1. 





table-of-contents page that says nothing 
about installation. It turns out that the book 
is several manuals in one and is set up 
backward: Instructions on using Watson 
come first, followed by a tutorial. Then 
come the installation instructions. Sadly, 
there is nothing in the manual’s table of 
contents to indicate this. 

Installation itself is simple. Plug the 


Suitch Card Files 





Fid= Record Speech 


} 


| quality. Even better, it gives you a choice 


| 
| 


board into your computer, plug a phone | 


and phone line into the board, and (option- 
ally) add a battery-powered speaker (avail- 
able at Radio Shack). An install routine 
copies the program to your hard disk. 
Running Watson through the PC Labs 
performance tests proved two things: 
though the package can do most of what 
you may ask of it, you can’t learn how to 
use Watson without reading the manual. 
Few features are obvious from looking at 
the screen. Even contacts at Natural Mi- 
crosystems told me that Watson could not 
do things } later discovered it could do. 
When calling Watson as a mailbox 
owner, you can listen to incoming mes- 



























Dictation 







Opt. Date and Tine [ld Code 







Ctrl-Fi = Quick Connon Operations 
Esc = Stop / Exit / Escape 
Pgllp = Roll to Previous Card 
PgDn = Roll to Next Card 
Ins = Insert / Replace text 

Grey #/- = Speech fast fud./rewind 













sages, change your greeting message, 
change your password, create personal 
messages, create outgoing timed mes- 
sages, change your message-forwarding 
announcement, or change your message- 
forwarding information. 

Watson gets points for excellent voice 











of quality. Watson has five levels of data 
compression; you can designate any two of 
these as low and high and then set each 
card file for low or high compression. 

All prompts are given in a pleasant fe- 
male voice. These prompts are spoken 
faster than in most other packages and can- 
not be replaced with the package as 
shipped. (A utility for replacing prompts 
on an all-or-nothing basis is available from 
Natural Microsystems on request.) For ex- 
perienced mailbox owners, the speed 
should be a boon, but new users may stum- 
ble until they learn the system. 

Amore troublesome problem is that the 
logic of the voice menus is not obvious. 
For example, to record a new greeting 
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Demonstration above made using a 24-pin MICROLINE 391 


peace without ribbon on a sheet of .005 inch gauge aluminum. 


Actual, unretouched photograph, 


OKIDATA is a registered (edema of Oki America, Inc. 
Marque déposée de Oki America, Inc. 





Why build a printhead that 
can punch through aluminum, 
when all you need is a clear 
impression on a 5-part form? 


The answer is uncompromising quality. 


We built our new 300 Series 9-pin and 24-pin printers 
tougher and more reliable than they have to be. 
With printhead pins of cemented carbides, one of 
the hardest metals known, they’re tough enough to 
make a crisp impression on a sheet of aluminum. So 
you can imagine how sharp they’ll look driving clear 
to the bottom of a 5-part form. 


Even after printing on aluminun, 


we look this good on paper. 





Our engineers call this ‘‘championship specs.’ More 
than 3 million loyal users call it rugged reliability. 
And it shows in the quality and performance of 
every printer and modem we make. 


Call 1-800-OKIDATA for the dealer nearest you. 
CIRCLE 235 ON READER SERVICE CARD 


We put business on paper. 


“Where to get the 
best and most 
current free and 
shareware software 


*...and where lo get good information 
about thal software? The answer is easy on 
both counts: it’s the Public (Software) 
Library . 


“It is special for a number of reasons. {The 
monthly newsletter) covers all the newest 
programs and updates, and 1s sprinkled 
wilb informalive lips on gelting the mos! 
from your PC. 


"The Library’s software collecticn is among 
Ihe largest, but it’s also carefully culled lo 
remove buggy programs and those that are 
essentially just inferior duplicates of 
others. 


“The PsL prohably does a better job of 
keeping up with updates than any olber 
source... I've seen older versions of many 
programs listed in other places long after 
the new versions are avaliable from PsL. 


“Whal accounts for Ihe size and qualily of 
the Library’s colleclion? [Head hbranan] 
Nelson Ford’s enthusiasm for his work and 
his dedicalion to seeking out and lesting 
new materials are ohviously key factors. 


-Sleve Cummings, August, 1987 
Computer Currents Magazine 


“The distinguishing feature of the Public 
(Software) Library 1s comprehensiveness 
and meticulous attention to detail.” 


- Alfred Glossbrenner, May, 1988 
Personal Computing Magazine 


“PC-SIG... land) many user groups 

distribute disks... The qualily and 

cleanliness of Ihese sourcs varies widely, 

however, one disk-based library Ihat lakes 

prea care... is Ihe Public oftware) 
itbrary.” 


- InfoWorld, December 7, 1987 


“The PsL 15 an ideal source of soflware for 


home compuler users, small businesses, 
schools and any olher end-user.” 


- Capital PC User Group Newsletter, 
December 198 

“My personal favorite of Ihe shareware 

houses 18 the Public (Software) Library.” 


- Bril Hume; June 27, 1988 
Washinglon Post Syndicate 


Find out about the thousands of free and 
low-cost programs available with a FREE 
sample issue of our current newsletter and 
library catalog. Or subscribe to the 
monthly newsletler for only $18/year. 


PUBLIC 
(software) 
LIBRARY 


P.O. Box 35705 
Houston, TX 77235-5705 
713-665-7017 


MC/Visa Accepted 
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# VOICE MAIL SYSTEMS 


BEE DITOR: s 
Sl ako Ye a aa 


¢ BigmOuth 
« nitaReceptionist 


Picking the editor's choice for voice 
mail systems is difficult: except for 
IBM's entry, vou pretty well get 
what you pay for. 

Among single-line systems, top 
honors go to BigmOuth for its com- 
bination of low price and ease of 
customizability. The Complete An- 
swering Mactrine gets honorable 
mention for ease of use within the 
package’ s limits. 

Multiple-line systems make for a 
harder choice, since they spana 
greater range of price and perfor- 
mance. nitaReceptionist is the clear 
winner for large applications be- 
cause of its 16-line capacity and 
high voice quality. Honorable men- 
tion goes to VBX, which offers the 
least expensive multiline system in- 
cluding an auto-attendant, While its 
two-board approach is inelegant, 
its mailbox structure is easy to learn 
and maintain. 





message, you have to choose Switch Files, 
then Outgoing Messages, then Record 
Speech. Next, you must enter a specific 
tone to designate this as a greeting mes- 
sage; then, you can record the message. 
Callers to the system will find Watson eas- 
ier to use since it has fewer options. 


SUPERMAN VS. DR. JEKYLL As al- 
ready mentioned, V/S will let you add fea- 
tures to Watson through programming. 
The VIS option costs $199 if bought with 
the Watson board, or $299 as an upgrade. 
You can use il 10 create your own template 
for Watson, or to run a template provided 
by Natural Microsystems for $199. 

For this review, the company provided 
the Business Central template. Business 
Central adds a manual of its own and a 
module called the Administrator. The 
manual is well written and well organized, 
but almost superfluous, thanks to the Ad- 








ministrator. Using the Administrator is so 
much an improvement on the underlying 
Watson that you might as well be using a 
different program. Everything is entered 
through self-explanatory menus; you need 
never think about card files at all. 

With the Administrator, the system ad- 
ministrator can add or modify mailboxes, 
set system parameters, record a greeting 
message or a good-bye message, define 
settings for the auto-attendant, and enable 
or disable such features as call screening, 
message forwarding, and a mailbox direc- 
tory for callers. The program automatical- 
ly fills in the appropriate Watson cards. 

Calling Business Central as a mailbox 
owner or outside caller is much the same as 
calling Watson. The auto-attendant adds a 
few prompts, letting callers dial an'exten- 
sion, listen to a directory of mailboxes, or 
dial a human receptionist. Mailbox owners 
cannot send timed messages or control 
their own passwords, but they can sclect 
call screening. 

Unfortunately, there is a problem in the 
screening feature: if screening is set on and 
the mailbox owner rejects the call, Busi- 
ness Central will hang up rather than take a 
message. Natural Microsystems expects to 
ship a fixed version shortly. 

Even with the screening feature prob- 
lem, Watson with Business Central is far 
better than Watson without. Based only on 
ease of use, Watson with Business Central 
is a better value. And if you need the auto- 
attendant, it is far less expensive than buy- 
ing Watson with V/S and programming it 
yourself. As of this writing, two other tem- 
plates are available—one for medical of- 
fices and one for automobile dealerships. 

Watson with Business Central is the 
least expensive package reviewed here 
with predefined auto-attendant features. 
BigmOuth costs less, but defining an auto- 
attendant with BigmOuth takes time. Oth- 
er packages with predefined auto-atten- 
dants start al aboul $4,000. 

Watson by itself may be acceptable to 
those on tight budgets. Watson with V/S 
may be acceptable to programmers and 
those who can afford them. Watson with 
Business Central is the version for the rest 
of us. PCr 


M. David Stone is a contributing editor of 
PC Magazine. 
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Mulumate ope Call 
Powermate 286/ Dkstps. Call 
PC-TOO 
640K BMHz 80B8 Dsktp. 589 
640K 10MHz 808B Dsktp 749 
512K 8MHz 80286 Dsktp. B99 
2MB 20MHz 80386 Dsktp 2699 
Toshiba 
T1200 Floppy/Hard Drive Call 
T3200 12MHz 40MB Call 
T5100 16MHz B0386 Call 








Wyse 
oe 386 Desktops 
it 


Zeni 
8088/80286 SuperSpt Laptops 
SuperSport Laptops 


EVEREX EVERCOM 12 
1200 Baud Internal 
569 





Anchor 

1200 Baud External 
2400 Baud Internal 
2400 Baud External 
ATD-Zackerboard 

1200 Baud Internal 
2400 Baud External 
Everex 

Evercom 24+ 2400 Int 
Evercom 24E+ 2400 Ext 
MimiModem 1200 Pocket 
Hayes 

SmartModem 1200 Baud 
SmartModem 2400 Baud 
Intel 

24008 Classic 

Murata 

M1200 Facsimile 
Practical Peripherals 
1200 Baud Internal 

1200 Baud Stand Alone 
2400 Baud Internal 


INTEL 
PS 2 24008 Insernal 
$269 


Your Source for Hardware, Software & Peripherals 


$109 
149 
169 
129 
169 
129 


289 
439 









For Quality Computer Products. 
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f 
the Complete American Power ] ~~) Toshiba 
PC 450 AT + UPS forat T-1000 Laptop. 
Complete Fax — Provides 300 2. é Features 512K of 


9600 Baud watts of output RAM, 720K Disk 


Imernal Facsimile power Advanced a Dnive, 80C88 
Card Group Ill. 4 surge le a ~~ CPU and 
and regulate ee Supertwst LCD 
$429 ft B output voltage - Display. 
$389 $799 


















ML-292 240cps, 80 Col $ 389 | Microsoft The Software Group 
MODEMS J ML-390 270cps, 24-Wire 519 | Senal or Buss Mouse $109 Enable Version 20 $399 
ML'293 240cps, 132 Col 529 | Quick Bastc Ver 45 69 


989 





ML-393 450cps, 132 Col Windows 286 Ver 2.1 69 




























































2400 Baud Stand Alone = $ 189 | pon conic Naachet 
— Macintosh 239 | Kx-P10g0i 144cps, 80 Col. 169 | Clipper (Surnmer 87) 429 
FO-220 Facstmtle Machine 1099 KX-P1091i 194¢ps, 80 Col. 199 | Peter Norton 
FO-420 Facsimile Machine 1599 KX-P1124 192cps, 24-Wire 349 | Norton Commander 39 
US. Robotics KX-P1592 180cps, 132 Col 389 | Advanced Uuilities 79 
1200 Baud Direct Int 85 KX-P1524 24-Wire, 132 Col 599 | PaperBack 
1200 Baud Direct Ext 109. | Star Micronics VP-Planner Plus 20 19 
2400 Baud Direct Int 169 NX-1000 140cps, 80 Col 169 | Peachtree 
2400 Baud Direct Ext 199 | NX-1000 Rainbow Color 239 | Complete Accounting 169 
NX-2400 24-Wire, 80 Col. 369 | PCSG 
PRINTERS j Toshiba Luctd 3.0 Spreadsheet 89 
P321-SL 216cps, 24-Wire 499 | Quamrterdeck 
Brother P351-SX 300cps, 24-Wire 999 | DESQView 2.02 79 
ss Software Publishing 
M-1709 180cps, 132 Col. 489 Ist Choice 30 89 
HR=20 20: ps) Dalsywheel 319 Professional Write 2.0 179 
HRS. Ochs Dasywheel p69 Professional File 2.0 179 a2 
HR-60 60cps Daisywheel 739 | sidus Symantec 
Canon y Traveling Software 
PC-25 Personal Copier 989 agus bestaker Ver 3.0 569 itaphare 199 Lap Link Plus 84 
Laem 264cps. 80 Col can | dBase IV Call | Handscan For PC 179 WordPerfect Corp. 
PSs Framework Ill 469 | Complete Answ. Machine = 269 WordPerfect 50 229 

FX-1050 264cps, 132 Col Call MuluMate Advantage Il 289 WordPerfect Office 259 




































PC-1l Option Board 
Computer Associates 
AccPac Easy Accounting 79 
DAC Software 





Borland 
Paradox R-Database 459 
Quattro 159 
Spnnt Word Processor 129 
Turbo C Ver 20 99 
8reakthrough Nw 
Timeline Project Manager 359 me 
Central Point - 
PC Tools Deluxe 49 

129 





Your Sourceth 
ur Source fc 





Hardware, § 
are , SO 








DAC-Easy Accounting 59 

DAC-Hold Everything 59 Ins A 

5th Generation 

cae »! 800-233-8950 

Fox Software 

FoxBase+ Development 209 Wow In Cone all pape ee td an 
LX-800 180cps, 80 Col 1s9 | IMSI All Other Areas call: 717-327-9575 Fax call: 717-327-1217 
LQ-850 330cps, 24-Wire Call | OptiMouse w/Dr. Halo Ill 79 Educational, Governmental and Corporate Organizations 
LQ-950 330cps, 24-Wire Call | Page Perfect Desktop 249 Call toll-free: 1-800-221-4283 
LQ-1050 330cps, 132 Col. Call | Logictech CMO, 101 Reighard Ave., Dept. 81, Williamsport, PA 17701 
LQ-2550 533cps. 24-Wire Call | C7 Mouse w/Software 4 
Hewlett Packard iRes Mouse w, are 
Thinkjet a 379 | ScanMan Scanner 219 | POLICY Add 3% (minimum $700) shipping and 
NEC Lote oevelcpane nt pee glee ieee 7 cbecks’ ie 3 ola 

cl ’ 
P2200 Pinwnter 24-Wire 369 ae es 4 to lesa For faster delisery Usctvoun rea card or send Manxering COUNGI, 
P5200 Pinwnter 265cps 579 tus Agenda cashier's check or bank money order Credit cards are on 
P5300 24-Wire 132 Col 759 | MECA not charged until we ship Pennsylvania and Maryland residents add appropnate 
LC-890 PostScript Laser 3395 | Managing Your Money 119 | sales tax All pnces are US.A pnices and are subyeci to change All items are subject 
Okidata Mendian Technology to availability Defective software will be replaced with the same item only Hardware 
ML-1824 180cps. 80 Col 249 | CarbonCopy Plus 5.0 119 | will be replaced of repaired at our discretion within the terms and limits of the 
L-3 PS. iL 9 | Microrim manulaciurer's warranty We cannot guarantee compatibility. All sales are final and 

ML-320 300cps. 80 Col. 35 returned shipments are subject to a restocking fee. We are not responsible for 
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ysgen tape backup systems are so reliable 





we'll back up your data with dollars. Here’s how: 


Two Year Data Loss Recovery 
Contract. 

Can you really trust your backup if 
a failure occurs? 

Yes—if you're using Sysgen™ Reliant 
streaming tape backup for your PC/XT™ 
/AT™ and PS/2™ systems. Only Reliant 
offers you added assurance against 
data loss. We'll guarantee you this: if 
you're unable to retrieve your data from 
a Reliant tape, we'll pay your data 
recovery costs up to $1500 if you’re 
under our Data Loss Recovery 
Contract* (2 years: $50, 1 year: $25). 
No other tape backup manufacturer 
offers you this extra protection. 

Sysgen’s rugged design and 
excellent price/performance will give 
you peace of mind—and to give you 
maximum flexibility, all Reliant 
backups are available in both external 
and internal versions. 

But RELIABILITY is what backup— 
and Sysgen—are ultimately all about. 





Series 300: Streaming 
backup on industry 
standard 4” 
cartridge. 

Systems are available at “S 
60 and 125 MB capacity levels. 
Menu-driven software includes Reliant’s 
exclusive Autoverify feature. Compre- 
hensive backup features for Novell® 
IBMS and 3COM* make Series 300 ideal 
for network use. 


Series 200:Cost- | =. - 
effective streaming \, °%j0: 
backup on digital oS 
cassette. 

Series 200 offers 60 
MB capacity in a small 
6” x 8” footprint. Data is stored on a 
compact cassette—you'll never struggle 
with a pile of floppy disks again. You 
can pre-set your backup times for 
automatic operation, while fast 5 MB 
per minute performance assures your 










* A] claims subject to the terms and conditions set forth m the Sysgen Data Lows Recovery Contract. Sysgen is 2 trademark of Sysyen, Inc. 
XT, AT, PS/2 are trademarks of IBM Corp. 15M, Novell and 3COM are registered trademarks. 


data will be secure—at your 
convenience. 


Series 500: Latest technology 72 
MB streaming backup in a 
314” drive. 

Advanced features make». 
Series 500 compact, fast and a 
quiet. The external system has 
a small footprint and is truly portable. 
The internal system fits perfectly into 
the 34" drive slot of the PS/2. Series 
500’s unique servo-tracking head 
mechanism ensures reliable tape 
interchange between PC and PS/2 
configurations. 


Back up Your Data With Dollars. 
Call the Sysgen Hotline for the 
name of your nearest dealer: 
1-800-821-2151. 


SYSGEN 


1'NCORPORATED 
556 Gibraltar Drive, Milpitas, CA 95035 
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BUILDING WORKGROUP SOLUTIONS 


2-GIGABYTE 
LAN SERVER 


BACKUPS 


We look at BB one of the main reasons for using a LAN is to 
give many people access to the same data files si- 
multaneously. But in order to have this capability, 
based on a drive all of those valuable information files must be 
gathered into one place. Putting all of your eggs in 
that lets you back up one basket has always been a bad practice—un- 

: less the basket has a safety net. 
2 gigabytes of data And keeping unprotected files becomes more 
onto a single cartridge dangerous each year. As computers become more 
powerful, hard disks increase in capacity, soft- 
smaller than an audiocassette. ware becomes more useful, and memory require- 


two new tape-backup systems 


FRANK J. DERFLER, JR., AND C. G. MILLIGAN 
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elical-scan technology is one of the 

reasons that the Exabyte EXB-8200 
drive—found inside the LAN server 
backup devices reviewed in this arti- 
cle—is thought to be the smallest and 
fastest high-capacity tape-backup drive 
available. Introduced in January 1987, 
this system is the first capable of highly 
reliable unattended backup for high- 
capacity LAN servers. It is believed to be 
the only one of its kind currently avail- 
able in a LAN server backup system 
priced under $10,000. 

Fitted with a recording mechanism 
very similar to that used in camcorders, 
the EXB-8200 drive may prove as revo- 
lutionary in the high-capacity data stor- 
age market as the camcorder was in the 
video market. It is capable of saving 2 gi- 
gabytes of data onto a data cartridge 
smaller than a pack of cigarettes in about 
2 hours. This is done on a machine that 
fits into an internal 5'4-inch full-height 
drive bay, using a medium that costs 
$.007 per megabyte. It’s done with a data 
reliability factor one to two orders of 
magnitude greater than that of conven- 
tional longitudinal recording techniques. 


HOW THEY WORK Both longitudi- 
nal and helical-scan recording technol- 
ogies rely on magnetism to record data. 


ments inevitably grow. Think of all the 
new applications in computer-aided design 
and manufacturing, computer-generated 
automation, digital image capturing, and 
all the recent improvements in often-used 
programs like those for accounting and da- 
tabase management. Hard disks as large as 
600MB are finding ready markets. And as 
we all know, hard disks can and do crash 
from time to time. 

So how do you protect the ever-grow- 
ing amount of data that you’re collecting? 
One popular and practical way is to back 
up the server's hard disk to a hard disk 


@ 2-GIGABYTE LAN BACKUP 





HELICAL-SCAN TECHNOLOGY: 
THE BASIS OF EXABYTE’S 2-GIGABYTE 
TAPE-BACKUP DRIVE 


Conventional Longitudinal Recording 


le— Recorded tape ———p/¢—— Unrecorded tape —p| 


= A 


+ the heed records each track 


across the width of the tape. 


Conventional longitudinal recording records a track of data straight 
across the width of a single-track tape, wasting much of the tape. 





The basic differences between them are 
the pattem in which data is recorded and 
the positioning of the heads used to read, 
write, and erase the data. Because of the 
way it stores data, a helical-scan-based 
machine is able to pack far more data 
onto the tape it uses. 

in machines based on longitudinal 
technology, the heads are located in the 
tape path. Tape moves past fixed heads, 
and data is recorded, read, or erased in a 
straight up-and-down path that is limited 
in size to the width of the tape (see the di- 
agram ‘‘Conventional Longitudinal 
Recording’’). 

A helical-scan recorder’s heads are 
mounted on a drum, rotating at 1,800 


drive on a network workstation. This kind 
of backup protects against mechanical fail- 
ures, but it leaves data vulnerable to physi- 
cal damage that can result from fire or van- 
dalism. Removable hard disk drives are 
available, but they're limited in storage ca- 
pacity and are not economical or conve- 
nient in many installations. 

But there's a better way: now it is possi- 
ble, in one operation, to back up a group of 
six 300MB hard disks onto a single tape 
cassette smaller than an audiocassette. 
Magnetic tape has always been the backup 
media of choice for many LAN managers: 


rpm, around which the tape wraps. Be- 
cause the tape is positioned at a 5-degree 
angle in relation to the rotating heads, the 
narrow track written on the tape can be 
many times longer than the tape width 
(see the diagram **Helical-Scan Record- 
ing’’). Exabyte’s EXB-8200 drives write 
narrow tracks 3.037 inches in length. 
The tape used is of higher quality than 
that used in longitudinal products: it is 
denser and more highly retentive, and its 
coercivity rating is far higher than that of 
longitudinal media (1,450 Oe, as com- 
pared to 350 to 450 Oe). Surprisingly, 
the tape in a helical-scan recorder moves 
far slower than in a longitudinal one. 
While tape speeds of 50, 60, and 90 inch- 


tape backup systems typically have good 
speed, low cost, and great portability. But 
until recently, ISOMB was the most data 
could save on a compact tape drive. 


HELICAL-SCAN RECORDING The 
technology that has vastly increased the 
capacity of compact tape drives is called 
helical-scan recording (for a description, 
see the sidebar ‘‘Helical-Scan Technol- 
ogy: The Basis of Exabyte’s 2-Gigabyte 
Tape-Backup Drive"’). Originally invent- 
ed for use in broadcast systems, helical- 
scan recording has been used in data stor- 
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Helical-Scan Recording 


8mm tape 
a 2) 







es per second are common in a longitudi- 
nal recorder, the tape speed is only 0.43 
ips in a helical-scan system. Due to the 
rotation of the heads, however, head-to- 
tape contact speed is about 148.4 ips. 


CHECKING FOR ERRORS Each 
track the EXB-8200 writes is organized 
into eight fixed-length data blocks, 
which collectively can hold a maximum 
of 8,192 bytes of formatted user data. 
Each data block consists of 14 bytes of 
header information, 2 bytes of cyclic re- 
dundancy check (CRC), 400 bytes of 
error-correcting code (ECC), and 1,024 
bytes of user data. The ECC bytes in each 
data block can correct an erroneous data 


age systems for over a decade. Recent 
refinements in the technology have drasti- 
cally reduced the cost of drives using heli- 
cal-scan recording, improved their reli- 
ability and performance, and increased 
their capacity. Using systems incorporat- 
ing these drives, you can back up multiple 
drives from multiple servers on a network 
onto a single tape in minutes, and then put 
the tape in a shirt pocket to carry it to safe 
storage. 

The tape drive used in the two high-ca- 
pacity tape storage systems we evaluated 
for LAN backup duties is the Exabyte 


be Recorded tape ———>\¢— unrecorded tape —>| 
vy 


Helical-scan recording packs more data on the tape by positioning the tape at a 
5-degree angle to the recording heads. Each data track is a 3-inch-long diagonal. 



















-_ head records each track 
as a fong diagonal. 


burst of 256 bytes and an additional 80 
random errors. 

This method of error checking is very 
effective for the type of error patterns 
characteristic of the 8mm cartridge tape 
that helical-scan technology uses. The 
reported bit error rate (BER) for writing 
data is a small 10E-15, with 12 retry at- 
tempts before the error is considered to 
be a permanent write error. The BER for 
reading data is reported at 10E-13, with 8 
retry attempts before the read error is 
marked permanent. 

With all these advantages, helical- 
scan recorders are bound to become the 
tape-backup systems of choice. —Kellyn 
Betts and Frank J. Derfler, Jr. 


EXB-8200 videotape drive. It is an excel- 
lent drive, with a reported mean time be- 
tween failure (MTBF) of 20,000 hours. 
Besides using a slower tape-transport 
speed, the EXB-8200 has a 256K buffer 
that reduces the incidence of the familiar 
start-and-stop action associated with the 
smaller Y%-inch (6.35mm) cartridge 
streaming-tape systems. These two en- 
hancements add up to longer tape life and 
reliability. 

The 3- by 2%4- by “42-inch 8mm tape 
cassettes used in the Exabyte EXB-8200 
drives of the backup systems we tested can 








































hold up to 2 gigabytes—that’s 2,044 
megabytes—of data. Sold under about 20 
different labels (including such familiar 
names as Sony, Maxell, TDK, and BASF, 
as well as Exabyte), the compact cassettes 
are also used in many portable camcorders 
(remember their broadcast system origins; 
don’t confuse them with the much larger 
VHS or Beta format tapes). They can be 
purchased at department stores, where 
their lengths are stated in video recording 
hours: a 120-minute tape yields approxi- 
mately 2,044MB of data storage; a 90- 
minute tape, 1,536MB; a 60-minute tape, 
1,024MB,; a 30-minute tape, 512MB; and 
a 15-minute tape, 256MB. (The slightly 
longer European videotape cartridges can 
also be used, but you have to change a 
hardware switch setting for tapes longer 
than the 120-minute length.) 

The compact size and large capacity of 
the 8mm tape systems reduces the size of 
the average tape library by 65 percent com- 
pared with the %-inch cartridge format. 
This reduction in volume is even greater 
when you compare the cassette with /- 
inch tape reels. 


LAN LOCATION DOS is still the oper- 
ating system of choice for many tape back- 
up manufacturers, and both of the systems 
we tested are designed to run under DOS. 
If you use IBM’s PC LAN or one of the 
other DOS-based LAN operating systems, 
then you can attach your backup unit to the 
server and enjoy the highest possible data 
transfer rate. Unfortunately, some popular 
LAN operating systems, like Novell’s 
NetWare and Banyan’s VINES, do not use 
DOS on the server. (The later versions of 
NetWare, however, are designed to make 
it easier for manufacturers to integrate tape 
backup units into the server.) 

If you use these backup devices on a 
LAN with a non-DOS server, then you 
must attach them to a DOS workstation 
and draw data from the server through the 
LAN. This approach significantly in- 
creases the time needed for a backup be- 
cause the transfer rate through the LAN is 
much slower than the direct transfer rate 
under DOS. Because it requires a great 
deal of translation between DOS and non- 
DOS file systems, it can also produce 
Strange results. For this reason, we 
checked both tape-backup products for 
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compatibility with NetWare. (VINES serv- | 
ers typically contain their own internal 
streaming-tape-backup mechanism.) 


SPEED The effective data-transfer rate 
during backup and restoration depends on 
many factors. The factors you control are 
the speed and efficiency of your network 
station, the server’s disk drive, the disk 
tree structure, and the network interface 
card. The factors the tape system controls 
include the quality of the code in the back- 
up software, the SCSI adapter, and the 
EXB-8200 buffer-control hardware. 

A Western Digital SCSI (Small Com- 
puter System Interface) adapter is reported 
to have a maximum burst data-transfer rate 
of 1.SMB per second, while the maximum 


= Both tape systems 
perform backups 

by copying the disk 

file by file. This method 
enables you to restore 
single files or groups 

of files to any media. 







burst transfer rate with an Adaptec SCSI 
adapter is expected to be in the 1.2MB- 
per-second range. In actual operation, 
however, throughput is often below these 
maximum values—limited by the ability 
of the hard disk drive and controller in the 
server to handle data, and the ability of the 
network to carry the data. 

In this issue we look at the high-capaci- 
ty 2GB tape-backup systems marketed by 
Performance Technology Development 
and Emerald Systems. Both systems per- 
form backups by copying the disk file by 
file. While this type of backup takes much 
longer than image backup—the other pop- 
ular method of tape backup—it enables 
you to restore single files or groups of files 
to any media. With an image backup you 
must restore the entire image to a disk 
identical to the original. And the speed of 
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Benchmark Tests: 
















he data transfer rates for the two 

systems we tested were markedly 
different, with the POWERstreamer 
IV roughly twice as fast as The VAST 
Device on all tests. The performance 
differences are attributable to differ- 
ences in both the SCSI controllers 
and the controlling software each 
system uses. ° 

Although both units integrate 

Exabyte EXB-8200 tape drive 
subsystems, they use different SCSI 
controllers. The VAST Device uses 
an 8-bit, half-length SCSI adapter 
card, while the POWERstreamer IV 
system uses Western Digital's 16-bit 





Throughput Tests 
LAN 






Alt benchmerk tests were run under Novell's 
SFT NetWare, Version 2.1, with 8-MHz l@M PC. 
ATs as workstation and server. The workstation 
was equipped with e 30M@ SCSI hard disk, 
while the server had @ standard 20MB hard disk. 
3Com EtherLink networking cards were used to 
link the workstation end server. The helical-scan 
tape-backup devices were ettached to the LAN 
workstation. 

The benchmark tests were based on @ hard 
disk with 832 files totaling 22.3M@. These files 
were of assorted sizes and attributes end were 
located in many directones and subdirectories 
on the server. Some directories and subdirecto- 
ries were hidden to reflect conditions on e typical 
network server. 

The benchmerk tests measure the through- 
put, or data transfer retas, of each helical-scan 
tape-backup system. The throughput is 
measured in megabytes per minute, so you can 
quickly estimate how long it would take to move 
your data files. Remember that higher numbers 
show faster throughput. 


the helical-scan technology compensates 
for the slowness of typical file-by-file 
transfers. Both systems copy the entire 
disk tree structures of multiple disks. 
Though Performance Technology's 
POWERstreamer 1V and Emerald Sys- 
tems’ VAST Device both use the same Ex- 
abyte tape drive, they use very different 


Helical-Scan Tape-Backup Systems 







(Results given in megabytes per minute) 













. 


WD-7000 SCSI controller with micro- 
processor augmentation. Differences 
in the way that each system's 
software handles the data and 
buffers that data to tape also contrib- 
ute to the variance in throughput. 
Both units disregarded the hidden- 
file attributes of certain directories 
when restoring the backed-up data 
from the server to a blank hard disk: 
hidden directories were no longer 
hidden when the files were restored. 
Retesting restoration of data—so that 
it would overwrite existing data— 
showed no difference In throughput. 


























































LAN Local Local 








The LAN Backup test measures the throughput 
during e backup of the server hard disk's files 
across the network to the given backup device 
connected to the NetWare workstation. 













The LAN Restore test measures the throughput 
when files are restored from the backup device 
connected to the NetWare workstation to e blank 
disk on the server. 


















The Local Backup test measures the 
throughput during e backup of the workstation 
hard disk’s files to 6 backup device connected 
directly to the workstation. 


















The Local Restore test measures the 
throughput when files are restored from the 
backup device connected directly to the 
workstation to e blank disk on the workstation. 

























SCSI interface cards and backup/restore 
software. As our test results show, these 
two factors make significant differences in 
performance and compatibility. 

Each of the two tape-backup systems 
we tested is priced closed to $7,000. Al- 
though this seems a high price for a PC pe- 
ripheral, it becomes reasonable when you 













PC MAGAZINE Be at 1989 
4 





had “‘Great Plains meets the 
> 


special needs of our 
a= 3 business completely! 


: “When I joined Markey & Associates a few 


<< years ago, the Great Plains Accounting Series 
y = was already on line. And frankly, | was 
= ” 





Daniel Braver es ae: 
arty es re unfamiliar with it. But before long, I was not 
lies: Pitiivess mer only comfortable with it—I preferred it to the 


a software I had used before. 

“It's very easy to lear, which I personally 
appreciated. And it’s an expandable and 
integrated system, so we can add modules as we 
need them; then we only need to enter data 
once, and it automatically updates every 
module. Plus, its multi-user capability allows a 
group of employees to use it at the same time. 
But I think Great Plains’ greatest strength to our 
company is in helping our management people 
make projections and analyze alternatives to 
make better decisions. 

“The Job Cost module is particularly suited to 
our business. It gives me an up-to-date look at 
dollars spent (and yet to spend) on each project. 
That helps us stay on estimate, avoiding costly 
and embarassing problems with our clients. 

“Great Plains customer assistance is the best, 
too. When I call with a question, I get an 
answer that works—fast! 

“Frankly, I'd recommend Great Plains to any 
business. Now, I don’t write the ads around here, 


g 





but that sounds like a good p> 
headline to me! 99 Py 

eS Se eee Ge ———— 
Send me a free copy of TEN ~ 


‘Great Plains Success Stories.” 


featuring the “1 overall rated jy 

accounting package for Mia 

small and medium-sized 

businesses. ° 

a = ee, 
Company —___ 

Address __ 

he (State 
Business Phone 


Mail To: Great Plains Software 
Attn: Information Center 

P.O. Box 9739, Fargo, ND 58109 
Or call Toll-Free: 1-800-345-3276 


a \GREAT PLAINS SOFTWARE 
Ke’ GROW YOUR BUSINESS ON GREAT PLAINS” 
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Push your software 
the limit. 


If you want to get the most out of today’s new, high-powered 
software applications, we have a few words of advice: 
Usea Microsoft’ Mouse, 
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The Microsoft Mouse gives you easy Itlooks innocent here, but 
access wait until you the 
features today’s software has to offer. Mouse pales ear sdfoartcoeaty 


The Mouse can unleash your software-and take full advan- 
tage of the features intended to make your work easier 

With the Mouse you can effortlessly manipulate menu-driven 
applications without taking your eyes off your screen. You can 


umbo jumbo. 
Literally hundreds of applications support the Mouse. 
Butas the leading software developer for personal com- 
puters (and one of the first to bring a graphical inter- 
face to PC screens), we've gone a step further: 
Microsoft Windows/286 with PC Paintbrush’ for 
Windows, Microsoft Paintbrush or EasyCAD™2 
actually come with the Mouse (or vice versa). 
Already, the Microsoft Mouse has made 
its way into the hands of over one million 
personal computer users. And that 
numbers sure to grow even faster. After all, 
graphically oriented software is the driving 
force behind improved productivity. 
Butit’s the Microsoft Mouse that puts you in 
the driver's seat. 


Making tt all make sense 


©1988 Microsoft Corporation: hg anism ers a Coton Fapch ka 
Microsoft Mouse design and Making tt all make sense ane trademarks of Mt pe ir 
mre TH) 


mation, call (800) 541-1261 Customers in Canada call (416) 673-7638, outade North Amenca, (206) 882-8661 
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use one tape unit to back up data on the 
drives of multiple servers on a LAN. You 
can also use these tape drives to back up 
any PC-based hard disk. 





EMERALD SYSTEMS CORP. 


The VAST Device 


At $6,995, Emerald Systems Corp.’s 
VAST Device tape backup system hard- 
ware comes with the VAST tape drive ina 
custom extemal case, a half-length 8-bit- 
bus SCSI controller card, a 60-inch ‘‘Gi- 
gaCoupler’’ SCSI cable, and the VAST 
hardware installation guide. The VAST 
Applications Kit is available separately for 
$325. It contains the Archival Storage 
Protector (ASP) software, user manual, 
five tape cassettes, and a tape storage case. 
Application kits are available for PC- or 
MS-DOS 3.x, SCO Xenix, and LAN op- 
erating systems like MS-Net and Novell’s 
NetWare. 

The VAST drive unit incorporates the 
Exabyte EXB-8200 tape drive, a power 
supply, and the controller electronics for 
the drive in a custom case. At 512 by 9% 
by 124 inches, the case is shorter and wid- 
er than an intemal full-height AT drive 
bay, so the unit must be used as an external 
device. 

Emerald supplies a half-length 8-bit 
SCSI adapter card with the unit. Since an 
extension of the SCSI cable is not available 
on the back of the VAST cabinet, you 


ee FILE 


The VAST Device 

Emerald Systems Corp. 

4757 Morena Blvd. 

San Diego, CA 92117 

(619) 270-1994 

List Price: Hardware, $6,995; software, 
$325. 

Requires: 512K RAM. 80286- or 80386- 
based PC, Xenix or DOS 3. or later. 

In Short: The VAST Device is a 2.2GB 
8mm tape-backup system that can be compat- 
ible with DOS, SCO, or Xenix, or LAN op- 
erating systems. It features menu-driven soft- 
ware, password-protected save sets, and an 
8-bit-bus SCSI interface card. Only a single 


drive unit is addressable. 





































































@ 2-GIGABYTE LAN BACKUP 





The VAST Device, by Emerald Systems Corp., is an external tape drive with an 8-bit-bus SCSI 
controller card and a 60-inch GigaCoupler SCSI cable. For $325 more, you get The VAST 
Applications Kit, which contains the Archival Storage Protector software and accessories. 


can’t daisy-chain other devices from this 
controller. 

The ASP program, hardware driver, 
and support files fit on a single 360K disk. 
Although the software installation process 
is totally menu driven and easy to follow, 
the installer will have to determine the 
availability of I/O addresses, interrupt lev- 
els, and DMA channels. I/O addresses 
must be set by the software to match the 
setting on the SCSI card. 

Emerald Systems recommends that 
when you use ASP you remove other pro- 
grams from RAM and set the BUFFERS 
statement in your CONFIG.SYS file to the 
smallest value possible. This allows the 
software to use the maximum amount of 
system memory. Since you don’t need to 
include a DEVICE statement in your 
CONFIG.SYS file to load the hardware 
driver, the program removes itself from 
RAM when the unit is not in use. 

The setup portion of the program also 
includes a leam mode for creating control 
files for automated backups. The editor is 
easy to use and prompts the user for re- 
quired information, automatically insert- 
ing special control codes into the file. Un- 
fortunately, the editor is very limited and 
nny ihfunhation is provided of how tw -cie- 


ate these files using a more powerful AS- 
Cll editor. 

Possibly the best way to run the Emer- 
ald Systems backup program is to create a 
bootable, automatic ASP-loading diskette 
for each day of the week. Using this meth- 
od, someone without much computer 
training can choose a labeled disk, insert it 
in the drive, reboot, and let batch process- 
ing take care of the rest. 

The documentation supplied by Emer- 
ald for both the hardware and software is in 
the form of a step-by-step tutorial. Unfor- 
tunately, it was out of date—the software 
we received had been upgraded and modi- 
fied in many areas only vaguely described 
in an addendum to the manual. This signif- 
icantly decreases the worth of an otherwise 
valuable tool for learning the program. 


BACKUP OPTIONS ASP makes five 
backup options available to the user. You 
can elect to back up an entire disk, selected 
directories and files, or only files created 
or modified after a specified date. The 
Master-Archive option will back up an en- 
tire disk, turning off each file’s archive bit. 
You can then use the Change-File option 
to back up only those files which have the 
archive bit on. Together these last two op- 
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LogiMouse 

LogiMouse w/Paint Show 
Logi Buss Mouse w/Paint Show 
Logi Buss w/Publisher 


Clipper 

dBase IV 

dBase Ill LAN 

OB-XL Diamond 

Eureka 

Genifer 

Nutshell 

Nutshell Plus .. 

Paradox 2.0... 

PFS: Professional File 2.0 


Q&AWrite...... a 
R.Base ForDQS........ 
TIEN rs cpstersitessndecd ss psqeuaheet i 
VPIEXpOMt cas occ 
VPinfo ....... 5 


Oollars & Sense 
w/Forcast ... 


Tobias 
Managing Your Money 4.0 


101R Plus .. 

Brooklyn Bridge . . 
Carousel2.0 .... 

Copy 11 PC 

Copywrite 

Corefast 

Cruise Control... . 
Direct Access 

Disk Qptimizer4.0.... 
Disk Technician 

Olsk Technician Plus ...... 
DS Back-Up Plus 

Fastback .......... : 
Fastback Plus 

Keyworks .......... ‘ 
Laplink + 

Mace Utilities 

Microsoft Windows 286 .. 


Copy Il 

Option Board Oeluxe 
MS Mach 20 Memory Plus 
MS Mach 20 Baseboard 
Masterpiece 
Masterpiece Plus.......... 





LogiMouse w/Logi Cadd 


Logi Buss Mouse w/LogiCadd .. 


LogiMouse w/Publisher 
Logitech Hi-Res Mouse 
Logi Scan Man 


Microsoft Windows 386 . 110 
Norton Commander... . 43 
Norton Editor ............ 38 
Norton Utilities 4.0 

PC Tools Deluxe 

Printworks for Dot Matrix 
Printworks for Lasers 

Sidekick Plus 

Sideways ........... n 

Smart Notes 

SO ZPD State c ncn craxisecsssnvcs 
Superkey 

Unlock D Plus 

Unlock Masterkey .... 


Chuck Yeager 


Adv. Flight Simulator . . $25 


mow oe 


Maxell... . +. Galt 
Sony 3% S/S (100) » $125 
Sony 3% DS/00 (100) . 179 
Sony 3’ High Density (100) . 379 
Sony 5% DS/0D (100) 85 


Sony 5% High Density (100) . 160 


Easy Extra 
Grandview . 
Multimate Advantage II 
PFS: Professional Write . 
Volkswriter 3 
Volkswriter Deluxe Plus . . 
Webster 
NewWorld Writer... . 
Prof. Spell Checker ..... 
New World Thesaurus .... 
Word (Microsoft) . 
Word Pertect 4.2 
Word Perfect5.0....... : 
Word Perfect Executive . 
Word Perfect Library...... 
Wordstar Pro Pack5.0..... 
Wordstar 2000Plus3.0..... 


Mavis Beacon 
Teaches Typing . . 

MS Learning DQS .. 

MS Flight Simulator . . 


Turbo Tutor 
Typing Instructor Encore .... 
Typing TutorlV ........-.. F 


+ No APO, FPO, or international orders plaase. 

- Cell Before Submitting P.O.'e. Aek for 
Natlonal Accounte. 

+ Personal end Company Checks Will Dalay 
Shipping 3 Weeks 

+ Pricee, Terme & Avalability Subject to 
Change Without Notice 

+ Add 5% forC.0 0 Ordere 
We Do Not Guarantee Mechine Competibility. 


+ No Cherga for VISA and Maetarcard. 
+ We Do Not Cherga Your Card Until Your Order le Shipped. 
* You Pay The Ground Shipping 1-10# $6 00, 11-20# $10.00 
(Except Alaske & Hewat), We Pay the Air Diflerance. 
«Free Air Applies ONLY to Orders Over $100. 
+ All products (including DOA's) carry menufacturer'’s 
warrantas only Wa do not honor guerentees, 
tebatag, tnai period privilegas of promotionel 
progrems offered by manufacturars 


MEMBER 
Paget ak 


MICROCOMPUTER 
MARKETING COUNCIL 


one 
Dvect Marketing Arsecantion inc. 









1-800-426-6659 _ 


Microsoft PC Excel GDE(‘J AJ G Microsoft Word 4.0 
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Microsoft PC Works 


-AROCUEr. 


Ability Plus Carbon Copy Plus Newsmaster II pea Cambridge Analyst . $80 
Enable 2.0 . 7 CompuServe Pagemaker 3.0 . 

Fremework Ill . . as Subscription Kit .. eo PFS: First Publisher ....... . Lotus 1-2-3 Ver. 2.01.......285 
MS Works 5 Crosstalk XVI ...87 Venture Publishing . . . 4 Lotus Agenda 

PFS: 1st Choice Crosstalk Mark IV .. .. 109 Lotus Manuscript 

Smart Software System ... (=) | ae 


"hla sogkels : Hareard MS Excel/Mach 20 Bundle 591 
1OVEL liar oe MS Multipien 40.......... 110 
martcom oe ox FOR janager fi FY IPI 
ANW/286 wiKey Card ... $1710 Microsoft Project 4.0. ae ag! 


SFT NW 286 wiKey Superproject Expert ...... 


SFT/286 LVLI wiKeyCerd 1889 MSBasicCompiler ...... $167 Supercele 


Timeline 3.0 jl 
All Others C Compiler (Microsoft) .... 254 Twin Advanced 


Cobol Compiler (Microsoft) 508 1 Twin Classic 
MS Fortran Compiler 4.0 . . VP Planner 
PC Mouse w/Paint Lattice C Compiler 209 Designer eae VP Planner Plus 
(Buss or Serial). ........ $82 Macro Energraphics . ; ae 
PC Mouse w/Autosketch Assembler (Microsoft) Freelance Plus ...........289 
(Buss or Serial)...........97 Pascal Generic CAD w/Dot Plot3.0 72 
a Bh aia Generic Cadd Level Ill Betisia scouting... 
ick Basic 4.0............ 56 Harvard Graphics 21...... 20 Wee 
smal eis -- 56 Microsoft Chart 3.0 reps 
SerialMouse 1.0.......... 89 Ryan McFarlan Fortran .... Pe opt ate Ge DAC Easy Payroll 
Buss Mouse w/CADD ....104 Ryan McFarlan Cobol ews Foom Frolessione! . . .5*  in-House Accountant 
Serial Mouse w/CADD ....104 Turbo Basic _. 53 Printmaster Plus One Wnte Plus 2.0 
Buss Mouse w/Windows . . 119 PrintShop One Write 
Serial Mouse w/Windows 119 TurboPascal5.0........ .. 86 Turbo Graphix Tool Box AJR, AVP, Payroll .. 
Optimouse (PC Mouse) Turbo Pascal Dev. Library .. VP Graphix Time Slips 
wiDr.Halolll .....2..+.26.78 Turbo Prolog TimeSlips II 


ACCPAC Easy - 
ACCPACBPI............. 
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Doing Business Since 1980. A Division of CW Marketing, Inc, 
The Acknowledged Leader 
in the Computer Mail Order Industry. 
Call About the Availability of Other Products Not Listed. 


16 MHz, 1024K Memory, 
200 Watt Power Supply, 
Enhanced Keyboard, 
4.2 MG Floppy Drive 


System w’l.2 Floppy & 40 MG Drive .. . $2285 


Pictured Below PC/368 © 


car = 


arcana pega nongnseniogeag Pete 


Pictured Above PC/XT Turbo # 


TOMHz, 640K Memory, 150 Watt PWR Supply, 
AT Style Keyboard, 1-640K Drive, AT Style Case, 
Monographics Card w/paralte! Printer Port, 
Clock Card w/Serial Port, 

Mono Monitor w/Swivel Tilt Base 


System w'-20 MG Dive. 984 
System wi1-30MG Drive... eee... 1019 





Turbo w/640K 11 Drive . 

Turbo PC/XT w/640K & 2 Drives 

Turbo PC/XT w/640K & 1 Drive & 20 MG 

Turbo PC/XT w/640K & 1 Dnve & 30 MG 

PC 286 12 MHz Zero Wart State w/1024K, 1.2 Floppy Drive . . 
PC 286 12 MHz Zero Wait State w/1024K, 1 2 Floppy Drive 40 MG 
MIT Amber Monitor W/SW Tit... . 

MIT Color Monitor . En Bien 

MITEGA Monitor........0. 0... 

MIT Auto Switch EGA Card 

MIT Color Card... 

MIT VGA Card ... 


Pictured Above PC/286 Turbo « 


B 


12 MHz, 1024K Memory, 
200 Watt PWR Supply, 
1.2 MG Floppy Drive, 
Enhanced AT-Style Keyboard, 
EGA Monitor, AT Multi I/D Card, EGA Card 





System w/1.2 Floppy & 40 MG Drive .... $2097 





$550 
625 
825 
849 
1190 
1575 
95 
235 
45 
139 





MIT AB Switch Box (Par/Par) 


MIT W/O Serial Clock 

MIT W/D Senal-Parallel 

MIT Monographics Card 

MIT AT Multi !/0 

MIT XT Multi /D 

MIT 1200B Modem (INT) with Software 
MIT 12008 Modem (EXT) with Software 
MIT 2400B Modem (INT) with Software .. 
MIT 2400B Modem (EXT) with Software .. 
MIT Enhanced Keyboard ...... : 4 
MIT VGA Monitor. . 





Aips Okidata 
Allegro .. 182+ . 
ALQ224E .. 292E . 
ALO324E .. 293E..... 
2418 E 
Other Models ... 

AST Turbo Laser 

Citizan Printars 
120D . 
180D ..... : 
MSP 40 .... 
MSP 45... 
MSPS0hs 
MSP55.... .. 
Premier 35 .... 
Tribute 124... 

Diconix 150... . 
300 


Laserline6 .. 
Panasonic 
10801M2 . 


Epson Printers a 
Laser 4450 

Star Micronics 
NX 1000 Rainbow .. 
NX 1000 


NX 2400 .... 
NB 2410 . 
Toshiba 
$21SL .. 
341SL... 
351 SX ... 
Page Laser 


Hewiett-Packard 
Qesk Jet 
Laser Jet Seriesil ... 
Paint Jet 


Anchor 
1200 8 w/software 


Other Models 
S 2400 8 w/software 


Aitec Passive Hub Be 
AQUILA 8 Port Active Hub . 
AQUILA Arcnet Card 

SMC Mal 110 Arcnet Card 


Other Boards 
F Promathaus 


12008 w/Software 
24008 w/ eau 
24006 . san 
us Robotics 
Password 1200 . . 
Courier 2400 .... 
Courier 2400E ... 
HST 9600 ..... 
SPORTSTER 2400 8 
w/sottware 





AIR EXPRESS SHIPPING 
You Pay the Ground Shipping 
We Pay The Air Difference 


AST 
Model 80 
Model 140X 
Model 3320 
Other Models 
NEC 
Multispeed EL ii 
Multispeed HD . 
Toshiba 


Amdak 
210A 


Multisyne li 
Multisync Plus 
Multisyne XL . . 
Monographic System 
Qther Models 
Princeton 
Ultrasyne 
Ultrasync 16 ... 
Max12..... : 
Max 15 
Samsung 
Sony Multiscan (1303) 
Mitsubishi 
Diamond Scan 14” . 
Zanith 1490 . . 


Plus 
20 MG . 


40. MG . 
Passport 20 MG 


Keytronics 
KB5151 . 
K85153 . 
KB101 Plus 


$509 
649 
429 


$119 
150 
85 





ORDER LINE 


Bernoulli Box 
10 Meg 
20Meg. . 

40 Meg .... .. 
Seta Ext, 20 MG 
Beta Int, 20 MG . 

Seagste 
20 MG w/WD Controiier 
251-1. 

Qther Models .. 

Teac 
1.2 MEG AT 
Floppy F55 BV 

Toshiba 
3.50r 720K . 

3.5 Or 1.4MB 


AST 

Hot Shot 

Six Pack Plus w/384K 
Xformar . 
ATRampage. . ... 
VGA ae 


VGA Plus 


Atl 
EGA Wonder 
VIPVGA . 
Hercuies 
Color Card 
Graphics Card Plus 
incolor 4 
Intai 
Above 8oard Plus 
Inboard 386 PC . 
Inboard 386 AT . 
80287-6 


Orchid 
Pro Designer 800 
Tiny Turbo ...... 
Twin Turbo 
VGA 

Parsdisa 
Autoswitch 350 . . 
VGA 


VGA Professional 
Video-7 
Fastwrite VGA 
VGA 


Vega Deluxe . 
V-RAM ..... 
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a 2-GIGABYTE LAN BACKUP 


. tions supply a means of daily record keep- 
Hy ry " || ing maintenance. 

; PC 2GB Tape-Backup Systems vaihey any | P , Thelbrein ull ama D acta 

Summary of Features ae tions per backup session; additional back- 

3 = up Operations are required if more than 32 

path or file entries are needed. File selec- 

tion may be based on filenames, time and 

POWERetreamer IV ‘ ; date stamps, or archive bits, but not on oth- 

Performance Technology The VAST Device er attribute flags such as read-only, hid- 

Development ee den, or system. You can only include files 
$8953. Sys a $7,820 -> =:.:~! || you want to back up; you can’t reverse the 
- 8mm vid process and exclude specific files. 

You can restore entire save sets or se- 
lected files within the sets to the original 
| disk location, to a new directory on the 
disk, or to a new disk. You also have the 
option of overwriting the files marked 
read-only, but when ASP encounters files 


a ASP’s quick erase 


‘Plea recived fs a Ke | takes about 1'4 minutes, 


WMcen exc : é ‘ : rs , Ey leaving the data 


“) Menu-driven installation 
BACKUP FEATURES 
File-by-file backup 
Image backup 
Menu backup 
Batch-mode operation 
Menu restore ee 
File comparison tor verification on the target disk with hidden or system at- 


Sa tnbues, the program pauses and prompts 





inaccessible by normal 
means. The security erase 
function takes 4 hours. 


@eeeece 





the user for permission to overwrite them. 
If you do not take the time to select only the 
nonsystem and nonhidden files, the pro- 
gram will require constant user interaction 
during the restore operation. 

ASP offers two erase functions. A 
quick erase takes about 1! minutes and 
deletes only the tape header information. 
PP Hiddenbit <0 The data is still on the tape but not accessi- 

~. System bit - ble by normal means. The security erase 

Can change archive bit afterbackup @ Eee || function takes 4 hours to completely erase 
all data on the tape. 

During most operations, ASP creates 
directory files on the hard disk of its host; 
however, these files are deleted after the 
operation is complete. ASP will create and 

Quick tape erase maintain activity log files. The user has the 

Security tape erase een eons ee ae | option of specifying how many of these 

" @—ves O-No i «ss, . J) files will be maintained and the directory 
: oe: = a in which they will reside. 
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Tape password protection 
Directory on tape 
Electronic labe! on tape 
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Sthe fruits 


of your labor. 


You're probably storing more 
valuable information on your 
hard disk than ever — everything 
from databases to accounts 
receivables. 

So right now is the time to 
choose a tape backup system that 
will preserve all that valuable 
data against loss due to hard disk 
failure, power surges or operator 
error. 

Archive has your solution. 

Our streaming tape drive fami- 
lies, Archive VP and ArchiveXL, 
offer a variety of capacities and 
performance features to best meet 


your backup needs. 4929. For more product informa- 
With over 1 million drives tion write: DSD Advertising, 
shipped and nearly a decade of Archive Corporation, 1650 
advanced technology and manu- Sunflower Avenue, Costa Mesa, 
facturing experience, Archive can CA 92626. 
are TOs ated undo youn Cp 200 we mepaed noun fsa Cr Oproten END we mpd Wadena. Marea Cry UR smguened Medonert ATS Nene a 





guarantee delivery of the most 
reliable products on the market. 
At the most competitive prices. 
We're ready to help you start 
preserving all the fruits of your 
labor. Call us today: 1-800-237- 
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ArchiveXL and Archive VP 


@ Capacities: 20/40MB--ArchiveXL 
60/150MB--ArchiveVP 
a Con tible with IBM PC, XT, AT 
S/2, IBM compatibles and 

Coney computers 

@ Transfer speeds up to 6.75MB/min. 

@ Complete network compatibili st 
Novell (2.0A, ELS, 2.1x and S 
hidden file backups), IBM Token ang 
and 3COM 


@ Powerful menu-driven software 
includes automatic backup mode 

@ Bullt-in drivers with SCO XENIX 
(60/150MB) 

@ UNIX and SY-TOS support 
available (60/150MB) 

@ 1-year, 48-hour end-user replace- 
ment policy 


ARCHIVE 


CORPORATION 


Compag Computer Corp, 3COM ina registered trademark of 3COM Corp. 
tegistered trademark of Nowell, tnc. 





@ 2-GIGABYTE LAN BACKUP 





(Media: Any network cable) 







wl 








faster in such a setup. 


PERFORMANCE We had two signifi- 
cant problems with The VAST Device. 
Although the system worked fine with an 
8-MHz IBM PC AT, it performed eratical- 
ly when we tried to use it with with a Dell 
System 200 machine operating at 12 MHz. 
Secondly, the ASP software is sensitive to 
TSR programs, and we experienced sever- 
al system crashes caused by software con- 
flicts. If you run VAST in a clean, slow 
machine, you shouldn’t have problems. 
ASP. worked very well with Novell’s 
NetWare Bindery files. Files not shared by 
the network were not saved, and the log 
file reflected this; however, hidden direc- 
tories were copied with no problems. Al- 
though not the faster of the two units we 
tested, the system transfers files and ac- 
cepts unusual attributes without problems. 
The results of our LAN Backup bench- 
mark test shows a throughput, or a data 
transfer rate, of 1.8MB per minute. 
VAST?’s performance on our Local Back- 
up test is faster—2.9MB per minute—be- 
cause the data doesn’t have to travel across 


disk on the local PC. 

When network messages are received 
during any operation, the ASP software 
temporarily stops execution. As soon as 
the user acknowledges the message, pro- 
gram execution resumes. To cancel pro- 





LAN Server Backup Topology 


DOS-based PC workstation 


Network operating systems like Novell's NetWare or Banyan’s VINES don't use DOS on 
the server, in these networks, a high-capacity 
based PC workstation via an SCSI interface. Data to be backed up moves from the server 
over the LAN to the workstation. A high-capacity tape backup system can be attached 
directly to the server in networks that use DOS-based LAN operating systems on the 
server. Since data doesn't have to move across the network, data transfer rates are much 





the LAN and because of the faster SCSI | 












tape backup system is attached to a DOS- 


gram execution, simply press the Esc key; 
the program will prompt the user for con- 
firmation of the cancel order. 

The VAST Device is sensitive to its 
host computer environment, but if you use 
it on the right computer and follow the 
right administrative processes, it works re- 
liably both through a network and attached 
to a local computer. 


PERFORMANCE TECHNOLOGY 
DEVELOPMENT INC. 


POWERstreamer IV 


Performance Technology’s POWER- 
streamer IV tape system is available as a 
complete LAN package for $6,953; how- 
ever, you can purchase the components in- 
dividually. The LAN package includes the 
Exabyte EXB-8200 tape subsystem, exter- 
nal case and power supply, SCS] adapter 
card, SCSI cable, and the TAPEvol and 
LAN POWERsave software packages. 

The TAPEvol software contains a col- 
lection of drivers for several tape subsys- 
tems, including the SCSI controller drivers 
required for the Exabyte EXB-8200 tape 
system reviewed here. 

The LAN version of the POWERsave 
software can handle a maximum of 16 tape 
drives, making it possible to back up an in- 
credible 32.704GB of data in one opera- 












tion without changing tapes. If you have 
only one tape drive and don’t mind chang- 
ing tapes, you can use up to 100 tapes in a 
single session, because the system will 
prompt you to change the tape when the 
working tape is full. 

The number of files that you can back 
up in one session depends on the configu- 
ration of available system memory, how- 
ever. You can back up about 40,000 files 
for every 1MB of EMS memory; 640K of 
conventional RAM handles about 8,000 
files. The software is able to use all avail- 
able EMS memory, and any size file or 
disk can be backed up as long as its con- 
tents fit on a combination of 100 tapes. 






































us LAN POWERsave 

can handle a maximum of 
16 tape drives, making it 
possible to back up 

an incredible 32.704GB 
of data in one operation 
without changing tapes. 














The Netsave program, which is includ- 
ed in the LAN POWERsave package, can 
back up data from any local or remote disk 
drive that is shared as a network drive, pro- 
vided the files are not open for a shared 
task or a write operation. This means that 
the network does not have to be off-line 
during backup. When the Netsave pro- 
gram opens a file, it sets the read-only, 
deny-write MS-DOS file status condi- 
tions. If a file is open in a mode that pre- 
vents Netsave from gaining access, an 
Open error occurs, and the filename and 
error condition are logged. 

We didn’t find the Netsave program 
easy to use—it is unforgiving when you try 
to use it interactively. To perform a suc- 
cessful backup operation, it’s critical that 
you enter the input instructions in the prop- 
er order. If you make an error while enter- 
ing an instruction, the program exits with 
an error message, and you have to reenter 
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Unattended 


Tape Backup 


For All Your PCs 


Now, Digital Products provides completely 
automatic, unattended tape backup for every 
PC in your department. For the first time, users 
enjoy worry-free, scheduled backup without 
having to do anything themselves: 

0 automatic backup at night using the 
PC's clock 

C) complete data protection without the cost 
of a tape backup unit for each PC 

(©) unattended operation—no user involvement 

CO flexible and easy scheduling 

C industry standard backup software 

(1 100 or 150 Mb streaming tape capacity 

ait Kole amor le-meal Vm eeeeic aime A 
updated data, specific files—any or every night— 


3 eee 


you choose the protection you need and we 
do the rest. Available as an option with the 
NetCommander™ sub-LAN product family— 
sub-LAN Backup” —or as a stand-alone backup 
system—NetProtector. With sub-LAN Backup, 
NetCommander now offers full data connec- 
tivity, data integrity, and data safety. Call us 
today for more information: 1-800-243-2333 
or in California, 1-800-247-2006. 


DIGITAL 
= eet INC. 
aay, — - 


108 Water Street , Watertown, MA 02172 617-924-1680 


NetCommander, NetProtector, sub-LAN, and sub-LAN Backup are 
trademarks of Digital Products Inc, 
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IBM Quality 
ITL Price 


\ ge A 
Elite 88 Elite 286 Elite 386 


Memory 236K S12K 1 Meg 
Processor 8088 80286 30386 
Speed SMbz 10Mbz 16 Mhz 


PowerSupply 150! 200W 200W 
Keyboard Ex] 101 101 
Bios Phoeniz Phoenix Phoenix 
Speed Options10 Mhz 20 Mhz 25 Mbz 
Price $425 899 199: 


“12 Floppy Drive *1 Meg RAM *40 
plone *Mono monitor uber ier w/parallel port 


*LAN adapter 
Processor Arcnet Ethernet 
10 Mhz 80286 $2095 
20 Mhz 80286 $2495 
25 Mhz 80386 $3395 


Tower cases add $175 


Diskless Workstations 


*Monochrome Monitor 
*Graphics card w/parelie! port 
“LAN adapier “Keyboard 


Processor Arcnet 
Elite 88 (256K) $695 
Elite 286 ($12K) $1095 


LAN Adapters 
Ethernet Arcnet 
*10 Mbits/sec *2.5 Mbits/sec 
$299 $199 


LAN Software 


istered jeader in LAN software. All these 
used Ethernet or Arcnet LAN adapter 





Novell Netware 
ELS 1 (4 user) 
ELS II (8 user) 
286 v 2.12 (100 user) 
286 SFT v 2.12 (100 user) 
Network OS 
100% Novelt compatible 
$150/user--30 users $1200 


1-800-253-4001 ext. 44 


Innovative Technology, L Ltd. 
P.O. Box 726 Elk City, O 

Reatiareciion re “*Sysiems in fo for im: 

“Technical as spice Tenens 

ang a Ats ee eT earaniae Racers ent International Busi- 

ness Machines 
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Performance Technology's POWERstreamer IV tape system includes the Exabyte EXB-8200 tape 
system, complete with power supply and external case, a full-size SCSI adapter, SCSI cable, and 
the TAPEvol and LAN POWERsave software. You can also buy the components separately. 


the entire instruction set. To save yourself 
a lot of frustration, we recommend that 
you use a prepared ASCII input file to con- 
trol the program. 

Netsave does have some nice features. 
You can select files for backup using wild- 
cards, filenames/extensions, attributes, 
dates, and times. If you prefer to select 
files for future backups by the status of the 
archive attribute, you can clear the archive 
bit of these files as you back them up. You 
can later back up only those files for which 
the archive bit has been set. 


UNATTENDED BACKUP $= You may se- 
lect specific tape drives as targets for the 
backup of single or multiple drives. It is 
also possible to initiate unattended back- 
ups at specified times by using batch com- 
mands, input files, error-log output, and 
validation of the data written to the tape. 
This method is preferable because it allows 
nontechnical people to control backups. 
Any errors in files backups are logged. 
Unlike the Netsave program, the Net- 
restore program included in the POWER- 
save software is very easy to use. This 
menu-driven program can run comparison 
tests on files as well as restore your data to 
disk, but it isn’t meant to be used with 
batch processing and doesn’t accept redi- 
rected input. 
































The PCRestore menu presents a direc- 
tory listing similar to the MS-DOS tree 
command, displaying the names of all |. 
disks, directories, and subdirectories. A 
single keystroke will display all the files 





= The PCRestore program 
lets you restore files 
regardless of whether 
their original directories 
exist or not—the target 
directory is created 

if necessary. 


contained within each directory or subdi- 
rectory. You may select either the entire | 
tape tree, entire disk trees, specific directo- 
ry trees, single directories, single files, or 
any combination for comparison or resto- 
ration. To make this process even simpler 
and more powerful, generic file specifica- 
tions are also selectable. 

You can restore files regardless of 
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whether their original directories exist or 
not-—the target directory is created if nec- 
essary. The PCRestore program terminat- 
ed when asked to overwrite existing hid- 
den directories. While abrupt termination 
of a program due to an error is always irri- 
tating, you can avoid the situation by dese- 
lecting hidden files for restoral. 

The Performance Technology manuals 
are organized in a logical format and are 
loaded with helpful examples of com- 
mands and batch files. Hardware and driv- 
er software installation is covered in great 
detail. Even though the manual lacks an in- 
dex, we found that referencing informa- 
tion was not a problem. 










MIXED MEDIA Performance Technol- 
ogy’s modified version of the full-length 
Westem Digital WD-7000 SCSI controller 
card has a special ROM BIOS that im- 
proves the transfer rate of data. The many 
drivers supplied by Performance Technol- 
ogy in these software packages and others 
allow you to combine different controllers 
and drives in a mixed set of different media 
sizes, capacities, and electrical interfaces. 
This increases the ability to incorporate 
new controllers and drives into an existing 
system, 

Our Local Backup benchmark test re- 
sults showed disk-to-tape throughput at 
rates of 6.8MB per minute. Going through 
the network slowed the throughput as ex- 
pected, but we still recorded an impressive 
3.15MB per minute in our LAN Backup 


Zz 
hd FACT FILE 


POWERstreamer IV 
Performance Technology Development Inc. 
800 Lincoln Center 7800 1H 10 West 

San Antonio, TX 78230 

(512) 349-2000 

List Price: $6,953 

Requires: AT compatible, 512K RAM, 
DOS 3.1 or later. LIM EMS memory 
optional. 

In Short; The POWERstreamer IV is a very 
fast 2GB tape-backup system with batch-pro- 
cessed backup and menu-driven restoration. 
Itoffers very powerful command options. Up 
to 16 tape units of assorted media types and 
controllers are addressable. 
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benchmark test. These throughput figures 
are an average, using a ‘‘worst-case"’ file 
base. If the drives have large files and sim- 
ple directory structures, throughput could 
increase to 15MB per minute. 


Novell Bindery files caused no prob- 
lems except for files that were in a locked- 
open status. A complete listing of files was 
bypassed, and the error condition that 
caused it was recorded in the error log. Al- 








We all must pay taxes... } 
- - even Melissa. 


™ 

So she gave her dad Tax Shop ELL ™ meissa chose 
Tax Shop 1040 because it's a comprehensive income tax retum preparation soft- ff 
ware package that is fast, accurate, and easy to use. Tax Shop uses scrollable 
input screens that resemble actual tax forms to give it the speed demanded 

by tax professionals like her dad. It supports 4 print options (including laser), 
most states; and over 30 forms and schedules, including the new "kiddie tax” 
Form 8615 for Melissa. 


Special Features: Tax Shop 1040 includes a Calculator, Notepad, Loan fj 
Amortization, Tax Planner, and other features not found in most tax software. ! 
No Locks or Limits: Tax Shop 1040 is not copy protected and does not limit 
the number of tax retums that may be prepared. 

And Melissa used her dad'a credit card to order. j 


To Order Call: 407/351-0966 


MasterCard and Visa accepted 
For IBM PCa or compatibles, 384K RAM 
_ States $39 each Laser option. 


vera! 
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@ 2-GIGABYTE LAN BACKUP 


though errors were encountered when the 
system tried to find hidden directories, the 
files contained in them were faithfully 
saved with no problems. 

Restoration to a blank disk drive was 
performed with no errors except that the 
previously hidden directories were no 
longer hidden. The POWERstreamer IV 
ran just fine on a 12-MHz Dell System 200 
computer. 

We tried other techniques to torment 
the software, with little success. When we 
sent network messages to the worksta- 
tions, the backup program temporarily 
suspended operation but resumed backup 
after acknowledging the network message. 
We also tried to shut down server activity 
during a remote backup operation. The 
Novell server faithfully reported open files 
and asked for confirmation of the shut- 
down order. 

When the network server crashes dur- 
ing a backup, it is natural to assume that 





w When the server 


crashes during a backup, 
it is natural to assume 

that the entire operation 
was a wasted effort. 

This was not the case with 
the POWERstreamer IV. 


the entire backup operation was a wasted 


effort. This was not the case with the | 


POWERstreamer IV. The files that were 
saved before we crashed the server re- 
mained on the tape, and the tape header 


| contained the entire directory listing of all 
disks and files requested for backup. Only 
during file comparison did we determine 
the actual number of files saved. Since the 
log file is created only after backup has 
been completed, and since we tured off 
the computer during backup, no log file 
existed. 

Performance Technology’s POWER- 
streamer IV works reliably and quickly in 
both the Novell LAN and the DOS LAN 
environments. We wish that the Netsave 
software were more forgiving when back- 
ing up files in interactive mode, but this is 
only a minor complaint since you're likely 
to use an ASCII script to automate the 
backup job. PC} 


Kellyn Betts is a staff editor for PC Maga- 

zine. Frank J. Derfler, Jr., is workgroup 

sysems editor of PC Magazine. C. G. Mil- 

ligan is a technical writer based in Destin, 
| Florida. 


‘A word cruncher’s dreamt’. 





What retrieves vital information from 20 megabytes of files in 5 seconds? 
Works with any of 20 popular word processing programs plus Dow Jones, 
Compuserve, Lotus 1-2-3 and ASCII? Saves you countless hours of search time? 


ZyINDEX 3.0, the fastest, most comprehensive text retrieval program of its kind. 


Only ZyINDEX 3.0 lets you: 

© perform AND, OR, NOT ard proximity (one term WITHIN “n” words of 
another) searches 

* work with structured or unstructured files 

© mark and save to ASCII files 

© access on-line help menus 

* enjoy full product and system support. ..plus all these new capabilities! 

© auto indexing and updating 

© super wild card searches 

© major LAN compatibility 
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WORLD ™ 
=| &Y 
geo | Corporation 
‘ 3105-T North Witke Road 
Arlington Heights, IL 60004 
9 oO ] FAX 312-632-1129 
Nov, 9, 1987 | Phone: 312-632-1100 

ZyINDEX Personal single More than a text retrieval program, 
index list 500 files. $95 ZyINDEX will actually change the 
a Lasecaod _ way you manage information. 
per list. $295 For demo diskette, call: 
ZyINDEX Plus multiple index 1-800-544-6339 


18,000 files per tist/researcher 


package list. $695 
© 1988, ZyLAB Corp. 


Total Backup 
Solutions. 


CORE provides total backup solutions. 
CORE/ast for diskette and hard disk. 
COREtape for 40MB minicartridges 


and 60 and 150MB standard tape units 
(100 and 250MB available soon) 
COREtape drives are available in both 
internal and external models. 


Software Solutions. Software 
drives the backup process. Buy 
proven method that \ 
works the same way 

for all backups. CORE's 

single solution can help | 

you avoid having to }7 
learn different systems. | 


Hardware Solutions. 

Choose a single solu- 

tion that will operate 
succcessfully on a 

range of computers. | 
COREtape works with | — 
the full line of IBM | @ 
Computers and most | jgjgiyjuaunn 
compatibles, including rn 
internal operation in the : 
PS/2 Models 60/80, ag 
and Compaq's 386/20. 


Network Solutions. Backup aserv- 
er across your network to either a 
diskette, tape or hard disk. Be secure 
an = that CORE back- 
SPlus up systems 
support ma- 
jor LAN net- 
works includ- 
ing Novell, 
3Com and IBM 

Token Ring. 


COREpower Your Backup. Con- 
tact your nearest dealer or CORE 
representative today. 


Northeast Region: Southern Region: | 






203/357-1339 407/997-6055 


Central Region: + Western Region: 
312/439-0511 213/312-8130 


International Sales: 
407/997-6044, FAX: 407/997-6009 


Distribution through Kenfil, MICRO D, Gates and 
GBC Distrihutors. In Caaada, contact Markham 
International, 


B,CORE 


INTERNATIONAL 


Products fisted and shown are registered trademarks of their 
taped manulacturers CORE International, CORE CORE/as! 
“i COREtape are registered trademarks of CORE International, 
nc 
© Copynght 1968 CORE International, inc 
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Seagate's 80MB ST4096 
The capacity is high. 
The price is not. 


If you have a voracious appetite for computer Every ST4096 we ship comes complete with 
storage, Seagate's ST4096 is the drive for you. menu-driven utility software for easy installation, 

This full-height 5.25” drive features a full partitioning and data management. It’s just the kind 
80 megabytes of formatted storage capacity, com- of added value you'd expect from the first name 
pared to other drives that format down to 72MB. _ in disc drives. 
With capacity this high, the ST4096 is ideal for To find out more about reliable disc drives 
heavy database or spreadsheet applications. with high capacity and low price, contact your 

If it's a multiuser system you have in mind, authorized Seagate Distributor, or call us directly 
the ST4096 offers a speedy 28ms access time for at 800-468-DISC. 
quick system response. 


SS Seagate 


The first name in disc drives 





Photography’ Marc David Cohen. 
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What’ Old Is New 


The AT bus is back, and anyone with 
any kind of attachment to the old AT will 
say it’s about time. But IBM's new PS/2 
Model 30 286 marks more than a mere re- 
vival of the vintage AT bus. It's a compel- 
ling low-cost computer—just under 
$2,000 without a hard disk—that reveals 
yet another new marketing strategy for 
America’s premier PC manufacturer. 

When IBM introduced its PS/2 line on 
April 2, 1987, it signed the death warrant 
for the popular 16-bit bus of the AT. With- 


in months IBM machines with the bus that 
had been introduced less than 3 years earli- 
er (on August 14, 1984) disappeared, re- 
placed by a two-pronged attack from the 
new PS/2s—the 8-bit Models 25 and 30 on 
the low end and the Micro Channel-based 
Models 50 and up on the high end. 

When the reigning industry standard 
was abandoned by its inventor, the compa- 
tibles industry went on a rampage. Com- 
puter makers capitalized on the installed 
base of AT-bus products and on their ex- 


IBM's PS/2 family has a 
new member—with an 

AT bus. The PS/2 Model 
30 286 is sleek, cheap, and 
controversial; why has IBM 
brought the AT bus 

back to life? 
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= IBM PS/2 MODEL 30 286 


pertise in extracting ever higher perfor- 
mance from the well understood bus. By 
offering both bargain-basement ATs that 
undercut the low-end PS/2s and racy 
80386-based machines that outdistanced 
the high-end models, the compatible mak- 
ers cut IBM’s share of the personal com- 
puter market from nearly 40 percent to 
about 26 percent in little more than a year. 

The appearance of the Model 30 286 
appears to be slated to reverse that trend. 
The reintroduction of the AT bus in the ag- 
gressively priced Model 30 286 could be 
an IBM counter attack. It may be a loss 
leader meant to undercut compatibles 
makers. 

On the other hand, the Model 30 286 
may mark a different trend. It could be an 
admission of a massive mistake by IBM's 
marketing mavens—underestimating the 
merits the marketplace attributed to the old 
bus. It could indicate the start of the down- 
fall of Micro Channel and a retum to the 
classic bus, a change that may leave IBM 
behind the rest of the personal computer 


industry and stamp the Micro Channel as 
the second-generation PCjr. 

Then again, the Model 30 286 could be 
a strategic masterstroke, the full reach of 
which cannot yet be understood. Or it just 
may be a good computer, at a good price, 
that will win space on office desktops 
worldwide. 

Depending on which pundit you be- 
lieve, the Model 30 286 could be any one 
of these. Because tight-lipped IBM won't 
reveal its reasons or strategies, the real sto- 
ty has to be pieced together from the evi- 
dence at hand. And the best evidence is the 
Model 30 286 itself. 


JUST ANOTHER PRETTY CASE At 
first look, the Model 30 286 is unmistak- 
ably a full-fledged member of the PS/2 
family. It features the same compact, 
squared-off styling of the other desktop 
PS/2s, a flat box compromised only by a 
slight diagonal overhang on the front pan- 
el. Ina word, it’s trim. Just large enough to 
fit under a VGA display, its case measures 


IBM PS/2 Model 30 286 vs. 
4 Model 30 and Model 50: 
Summary of Features 


(Products listed in ascending price order) 


IBM PS/2 
Mode! 30 


$2,395 
640K 
One 720K 3 Yeinch 


List price 

RAM 

Floppy disk drives 

Hard disk 20MB 

Software included Setup, diagnostics 

On-board video adapler MCGA 
One serial, one 
parallel, one mouse 
Three 8-bit 


18M PS/2 
Model 30 286 


$2,595 

512K 

One 1.44MB 3 -inch 
20MB 

Setup, diagnostics 
VGA 


One serial, one 
parallel, one mouse 


Three 16-bit 


18M PS/2 
Model 50 


$3,595 

1MB 

One 1.44MB 3 Yinch 
20MB 

Setup, diagnostics 
VGA 


One serial, one 
parallel, one mouse 


Three 16-bit 


Exe 


8 MHz 


DRAM 


1 year 
FCC certification class B 


10 MHz 


4MB on sysiem board, 
12MB in expansion slots 


60287 


10 MHz 


1MB on system board, 
15MB in expansion slots 


80287 


amere 4 by 16 by 15% inches (HWD)—a- 
bout a third the volume of an AT. It sports 
the same bleached-beige paint as the rest of 
the PS/2 line. It’s a twin to its namesake, 
the original Model 30. 

As with the rest of the desktop PS/2 
line, standard equipment puts a high-den- 
sity 32-inch floppy drive near the middle 
of the front panel. The optional hard disk 
lies just to the right, with the activity indi- 
cator of the hard drive showing through a 
notch in the panel, and a row of slots cut 
into its faceplate to allow cooling air to cir- 
culate inside. On the far right, a white pad- 
dle-style power switch completes the 
front-panel controls and decor. 

Around the comer on the right side of 
the case, just behind the front fascia, is a 
flat keylock that should prevent ardent in- 
terlopers from prying inside the case. As 
with other PS/2s, the lock does not control 
the keyboard. That’s left to the password 
system built into the system’s hardware. 

The case of the Model 30 286 is mostly 
steel and has earned FCC Class B certifica- 
tion, meeting the tougher residential-level 
emission standards. The actual chassis is a 
stamped bottom plate that wraps up to be- 
come the inside of the front and rear pan- 
els, and folds about %4-inch up the right 
and left sides. Both the front and back of 
the machine are covered with decorative 
plastic fascia panels, off-white up front, 
brown in the rear. 

The top of the case is steel as well. It 
folds down to cover the right and left sides 
and is secured just behind the front panel 
by a single Phillips capture screw on either 
side. Loosen the screws, and the top slides 
back half an inch to be lifted up and off. 

Unlike the Model 50, which literally 
snaps together, the Model 30 286 is 
screwed together with conventional hard- 
ware on the inside. The system board, for 
instance, is bolted directly to dimples in 
the bottom of the chassis. 

This system board installation proved 
the only flaw in IBM's otherwise exempla- 
ry workmanship in the review sample 
Model 30 286. Of eight bolts that should 
have held the system board in place, only 
seven were in place. The hole for the miss- 
ing bolt was properly threaded in the chas- 
sis, but the mounting holes in the system 
board and in the chassts did not line up 
properly . Apparently the mechanical en- 
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PC Bringing Back the Bus: Inside the PS/2 Model 30 286 


The brains of this 10-MHz machine is the 
Intel 80286 microprocessor, situated 
below the socket for an 80287 math 


coprocessor. 


gineers of the system board and the chassis 
didn’t see eye-to-eye on this one. This 
nearly insignificant problem will likely be 
cleared up in later production runs. 


SPACE CASE Inside its case, the Model 
30 286 is elegantly spare. Although it lacks 
the wireless design of the Model 50, it 
doesn’t suffer from the snake’s nest of ca- 
bles found in many compatibles. In fact, 
the box appears almost empty—a case full 
of space. That airy look is a tribute to a 


The {BM PS/2 Model 30 286 marks IBM's 
first use of the standard bus it abandoned 
when the Micro Channel bus was intro- 
duced. At $2,595 with a 20MB hard disk, 
this computer's passive vertical AT-style 
expansion backplane guarantees 
compatibility with traditional add-in cards. 


well-thought-out wiring arrangement. For 
example, the floppy-disk control cables, 
which connect to the left side of the system 
board, are folded underneath it and out of 
sight. The hard-disk cable is split in half 
lengthwise, not to twist and reorient its 
connectors, but to make it lie flat against 
the power supply. 

Only the video cable and power-supply 
cables run through the free space. The vid- 
eo cable emerges about midway down the 
right side of the system board and then flies 


Although it's only 75 percent as large as 
an AT system board, the Model 30 286 
board incorporates such features as the 
VGA video system. System ROMs can 
be found above the on-board VGA. 


to the center of the rear panel, wearing as a 
bracelet a large (1 /2-inch-long) ferrite tube 
that helps eliminate radio frequency emis- 
sions on the video cable running to the 
monitor. 

The power-supply cabling runs to two 
connectors on the system board; one is a 
Miniaturized version of the two standard 
power-supply connectors of the PC and 
AT systems, but merged so they cannot be 
inadvertently and disastrously switched. 
The other power cable functionally dupli- 
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One solution to three 





The newIBM PS/2 Model 30 286. 


M, Personal a oreten Fa 2 ind PC AT are registered trademarks, PC Er Opecatn ystem/2, OS/2 and Displaywrite are trademarks |M Corporation 
ae S and 1-2-3 are registered trademarks of Lotus Development Corporation. M. ioe a registered lay Tan Carona ee a registered trademark of Ashton-Tate. © (BM 1988 


of your biggest needs: 


Power 


Now you can get alot more 
work done in a lot less time. 

Not only can the new IBM 
Personal System/2° Model 30 286 
run your DOS applications, it can 
run them fast. In fact, it’s a system 
that’s up to twice as fast as the 
popular PS/2® Model 30, thanks 
to its advanced technology and 
286 chip. 

What's more, as your needs 
grow, so can your system. Its power 
can be extended by adding up to 
4Mb of memory right on the system 
board. 

It’sa high performance system 
without a high price tag. 


Affordability 


The new Model 30 286 comes 
with many standard features that 
are optional on other systems in its 
class. For example, dazzling VGA 
graphics, as well as printer, commu- 
nications, and mouse ports are all 
built into the system, so option slots 
are free for other uses. You also get a 
performance-boosting disk cache 
to help “turbo-charge” some of 
your applications. 

And, of course, you get PS/2 
quality and reliability, which helps 
make short work of your long-term 
decision. 

One other small feature comes 
standard, too. The Model 30 286 
costs less than you might expect, 
which makes it an affordable choice 
for everyone. 

And, since this system works 
with much of the software and hard- 
ware you may already have, you'll 
be getting the most from your IBM 
investment. 


e e e 
Compatibility 

The new Model 30 286 runs 
most of the DOS applications you 
use today, like Lotus 1-2-3? Display 
Write?” Microsoft® Works and 
dBase® It accepts a variety of 
PC AT® expansion cards, and like 
the other entry level PS/2 models, 
many PC and PC XT™ cards as well. 

Yet the Model 30 286 fits right 
in with the rest of the PS/2 family. 
It can communicate with the most 
advanced personal systems and can 
be configured to run IBM’s 0S/2™ 
versions 1.1. 

For complete details about 
the Model 30 286 or any of the 
more advanced members of the PS/2 
family, contact your IBM Authorized 
Dealer or IBM Marketing Represen- 
tative. For a dealer near you, call 
1-800-IBM-2468, ext. 101. You'll 
find that the new Model 30 286 is 
an investment that’s right for today, 
ready for tomorrow. 
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Benchmark Tests: IBM PS/2 Model 30 286 
LABS 





BMW's new addition to its PS/2 iine places 

an AT bus in the siim chassis of the PS/2 
Model 30. The iBM PS/2 Modei 30 286, 
which sports a 10-MHz 80286 processor, 
demonstrates its superior performance on 
the NOP test, processor tests, Floating- 
Point test, and Conventionai Memory test. 
No expanded or extended memory test was 
run because the computers in our compari- 
son group did not provide for these features 


Relative Timea 
(IBM PC AT = 100) 


in their standard configurations. 100 
The disk benchmark tests indicate that 

the IBM PS/2 Modei 50 is equipped with a 

faster-performing hard disk. On both the oy 


smaii- and iarge-record runs of the DOS 
File Access tests, the Model 50 tested con- 
sistently faster than its two PS/2 competi- 
tors. Even on the DOS Disk Access test 
and the BiOS Disk Seek test, the Modei 
50's hard disk outciasses that of the new 
Model 30 286. 

On the video tests the Model 30 286 
generaily outperformed the Modei 30, but 
once again couldn’t keep up with the Modei 
50. Although the 80286 processors of the 
PS/2 Modeis 50 and 30 286 run at 10 MHz, 
the results of the video tests point to a 
difference in bus performance. 


Processor and Memory Benchmark Tests 














Performance Times 
(Times given in seconds) 8086 80286 Floating-Point Conventional 
NOP instruction Mix instruction Mix Calculation 
| IBM PC AT (6 MHz) 95 =r Ze — 
IBM PS.2 Model 30 4.17 16.26 NA 65.91 3.18 
~ (BM PS/2 Model 30 286 3.30 744 7.09 28.01 1.00 





N/A—Not applicable: this computer does not support an 80286 processor. 


The NOP benchmark test is designed to measure raw 


clock speed and memory access time while mimumizing dit: 


ferences in microprocessors and the effect of memory 
caching. This test axecutes almost nothing but NOP (“No 
Operation”) machine coda instructions in a big 128K loop. 


The 9086 Instruction Mix benchmark test measures the 
time it takes to execute a selected series of processor: 
imensive tasks. The test program uses 8086 instruction 
code. These instructions are a subset of the total 
processor instruction set. 


The 80286 Instruction Mix benchmark test measures the 
time it takes to execute a selected series of proceseor- 
intensive tasks. The test program uses 80286 instructon 
code These instructions are a subset of the total 
processor instruction set. 


functions. The 
library included with Micrasoft C Compiler 4.0. 


The Conventional Memory benchmark test allocates 256K of 
Convenbonal memory and treats it as a senes of 64-byto 
tecords. Then, 16,384 random records are read into and 
written trom this memory. The result shown is the average of 
the read and write times. 
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Disk Benchmark Tests Relative Times 


(IBM PC AT = 100) 
Performance Times 
{Times grven in seconds excpt where noted) 


DOS File DOS File DOS Diek BIOS 


Access Access Access Diak Seek 
(emeil (large (milll- (milll- 
record) record) seconde) seconde) 

















IBM PS/2 Model 30 
IBM PS/2 Model 30 286 






124.52 26.01 
110.46 19.94 


——— 
100.12 





The OOS File Access benchmark test measures the throughput rate of the disk being 
tested in thie case, throughput tmes are measured in terme of how long the disk takes to 
perform common DOS fiie-management functions Five tasks—file creation, sequential file 
write, sequential file read, random file write, end random fils read—are bmed and the 
reeults eummed. 

The test is carried out for two different types of files—amiall-record files and large-record 
files—that are used by common PC apphcations. Files created using small recorde ere 
typically used by database management programs, end large records are typically used for 
word processing end spreadshest files. Loading e DOS program ie also simutated by the 
large-record teat 


The DOS Disk Access benchmark test measures the time it takes to do @ random sector 
teed using DOS DOS buffers are set at 3 and the intecleeve factor is left at the drive's 
detaul setting This tes! adds DOS'e overheed to the BIOS and hardware times: The test 
progrem pertorms the sector read 1,000 times within the DOS disk partition. The average 
result is shown in milhseconds 


The BIOS Disk Seek benchmark test measures the time it takes to do @ random seek 
using the disk @ ROM BIOG. The test result includes minimal software overheed and mey 
Not pareliel the menufacturer'e claimed average access time The test progrem pertorms. 
1,000 seeks The everage result is shown in milliseconds 





Relative Times 
(IBM PC AT = 100) 


Video Benchmark Tests 


Video BIOS Video BIOS 
Performance Times Routine Routine 
(Times given in seconds) Direct , Without 
to Screen Scrolling Scrolling 


1.26 





The Direct to Screen benchmark test measures the bandwidth == The Video BIOS Routine with Scrolling benchmark (ost The Video BIOS Routine Without Scrolling benchmark 


of the video adapter by writing directly to the display memory measures the speed of the BIOS Teletype routine with test measures the speed of the BIOS Teletype routine 
butter The test is pertormed in video mode 3. The entire scrolling. The test is performed in video mode 3. The without scrolling The test is performed in video mode 3. 
screen is updated using the assembly language REP STOSW — screen is cleared end 240 lines of 60 characters each The screen is cleared ond 24 lines of 60 characters each 
instruction with register CX equa! to 2000 Thie is done 1,000 (including @ terminating carriage return and line teed) are {including a termineting carnage return and tine teed) are 
mes, and the result shown is the total of the 1,000 tnals wnitten to the display through the BIOS Teletype routine. written to the displey through the BIOS Teletype routine 
Although the first 24 lines written to the display do not This i¢ done ten times, end the result shown is the totel of 


involve scrolling, il the remaining lines scroll the displey. the ten triale. 
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your time to prevent hard disk 
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PC, XT, AT, PS/2 or clone using 
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Copy pro- 
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today. 
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cates a disk-drive power cable, again with 
a miniaturized connector. Drive power is | 
delivered to the system board and distrib- | 
uted to the floppy and hard disks through 
their signal cables. Installing either a hard 
or a floppy disk drive thus requires tan- 
gling with but one cable. 

The system board itself looks tinier than 
those found in other IBM computers—in 
particular that of the original PC—even 
though the dimensions of the Model 30 
286 and PC system boards match at 8% by 
11 inches. Although it’s about 25 percent 
smaller than an AT system board, the | 
Model 30 286 board incorporates many 
additional on-board functions, including 
the parallel, serial, and mouse ports, the 
floppy disk controller, and the VGA video | 
system. 

This downsizing is attributable to the | 
nine ASICs (application-specific integrat- | 
ed circuits) that dominate the sparsely pop- 
ulated board along with about a dozen sup- 
port chips. About the only chips that are 
not miniaturized surface-mount compo- 
nents are the few that are socketed, such as 
the three ROMs (two BIOS, one key- 
board), the microprocessor, and the op- 
tional 80287 numeric coprocessor. 

Only one nonstandard expansion con- 
nector is available on the system board. It 
serves as the base for a daughtercard that 
holds three AT-style expansion connec- 
tors. Each of the three accepts a full- 
length, full-height AT board. Boards fit 
into the slots horizontally, running front to 
back in the conventional way. All three of 
these slots are available for adding options 
in both the standard and hard disk- 
equipped Model 30 286s. 

The daughtercard-expansion connector 
assembly is held in place by a snap-down 
plastic flying buttress that’s rooted in the 
power supply. Expansion cards are kept in 
place by a combination of their expansion 
connectors, their card retaining brackets, 
and molded plastic card guides permanent- 
ly affixed at the front of the slots. Although 
this system should hold full-length cards 
rigidly in place, the mounting for shorter 
cards (which won’t reach the card guides) 
won’t be nearly as secure. You'll want to 
be sure to screw the retaining brackets of 
expansion cards tightly into place in the 
Model 30 286. 

A potential problem with horizontally 


mounted expansion cards is that they tend 
to hinder convective cooling. Although 
heat buildup should be no more trouble- 
some in the Model 30 286 than in any other 
small-footprint computer that uses hori- 
zontal slots, you'll probably want to put 
the most power-hungry expansion cards in 
the top so you don’t slowly fry them. 

The two 34-inch drive bays are part of 
a molded plastic shelf that serves as the 
foundation for a drive mounting system 
that requires no hardware. As with other 
PS/2s, drives slide and latch into place on 
plastic sleds. 


ELECTRIC TRICKS The brain of the 
Model 30 286 is an 80286 microprocessor 
that’s rated at 10 MHz. Unlike other IBM 


| 80286-based computers, the chip in the 


Model 30 286 uses the Plastic Leadless 
Chip Carrier (PLCC) package instead of 
the Pin-Grid Array (PGA). The new pack- 
age has many short, folded legs that sprout 
from all four sides of the chip and press 
against mating contacts in its socket. The 
PGA package uses a matrix of gold-plated 
pins on its bottom surface. 

The new package is less expensive to 
manufacture and less susceptible to dam- 
age when the chip is inserted and removed. 
However, it confounds many 80386-based 
accelerator board upgrades, which are de- 
signed for the PGA package and may re- 
quire adapters for the PLCC of the Model 
30 286. 

Adjacent to the 80286 is a DIP socket 
for an 80287 numeric coprocessor. The 
Model 30 286 runs its coprocessor at full 
microprocessor speed, 10 MHz. Both ex- 
pansion bus and memory also mun at this 
rate, although the memory imposes | wait 
state on the microprocessor. 

The microprocessor, co) , and 
memory speeds of the Model 30 286 exact- 
ly parallel those of the Micro Channel 
Models 50 and 60 (but not the new zero- 
wait-state 50Z). In single-thread applica- 
tions, the two classes of machine achieve 
identical performance, about 25 percent 
faster than an 8-MHz AT and 50 percent 
faster than the original Model 30. 

System memory is physically located 
near the opposite edge of the board from 
the microprocessor, next to the power sup- 
ply. All system-board RAM is installed as 
Single In-line Memory Modules (SIMMs) 
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dard 512K of RAM. In the evaluation unit, 

these appeared to be standard SIMMs 
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ferent capacities cannot be mixed on the Oe OO OOO TO Oe OS 
system board, so allowable capacities be- | | -SAVE $$$ ON POPULAR TSRs!: 
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in the expansion slots, with no perfor- | |‘ — Graph in-the Box, InvestNow! and Pop Up 
mance penalty over that on the system Poe as 
board. Maximum system capacity is For the name of the 
16MB, the addressing limit of the 80286 dealer nearest you, call: 
microprocessor. (800) 242-6368 
Another 256K of memory is attached to 


1621 Westgate Road, Eau Claire, W! 54703 
the system board to serve the needs of the ; ‘ 
built-in VGA system. The necessary eight 7 BATE MANES SEL 
4-by-64-kilobit chips are soldered to two NATIONAL © woes tnt ETAL etme ttn oman 
flaplike daughtercards that are, in turn, 
both soldered to the system board near the 
main RAM. 
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IMPECCABLE COMPATIBILITY The 
system BIOS was, of course, written by 
IBM. As with all IBM computers, it in- 
cludes a rudimentary version of BASIC 
built in. By definition, the Model 30 286 
has perfect IBM compatibility. 

The VGA circuitry of the Model 30 286 
also scores with impeccable compatibility. 
Besides BIOS compatibility with all IBM 
video standards, including MDA, CGA, 
and EGA, the VGA circuitry extends sys- 
tem graphics resolution to 640 by 480 pix- 
els in 16 colors and to 320 by 200 in 256 
colors (selected from a palette of 256,000) 
Text resolution can be up to 720 by 400 
pixels. As with all VGA systems, the 
Model 30 286 produces analog signals 
with a 31.4-kHz horizontal frequency; it 
tequires VGA monitors or compatible 
multisyne-style displays for proper opera- 
tion. The Model 30 286 will work either 
with color or monochrome VGA displays 
with equal ease, but no monitor is included 
in the price of the system, 

Using special feedback signals in the 
video cable, the VGA circuitry automati- 
cally detects whether a monochrome or 
color display is attached. (For mono- 
chrome displays, colors are rendered in 64 
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shades of gray using the green channel of 
the color signal.) Unlike some other IBM 
VGA systems, however, that of the Model 
30 286 will display monochrome-only 
modes on color displays. 

Although the system uses a full 16-bit 
data bus, access to the VGA circuitry is 
through an 8-bit path. Teletype-mode vid- 
€0 routines (those that use the code in the 
BIOS firmware) run twice as fast as their 
equivalents on the XT Model 286 but at a 
fraction of the speed of high-end PS/2s 
with BIOS shadowing abilities. (The 
80286 does not lend itself to shadowing 
ROM memory as the 80386 does.) How- 
ever, direct memory writing speed for the 
Model 30 286 is nearly identical with that 
of 80386-equipped PS/2s. 

The two input/output ports built into the 
Model 30 286 system board follow the pre- 
vailing PS/2 practices rather than those of 
the AT. The serial port operates at speeds 
up to 19,200 bps (with official IBM sanc- 


tion—the ports can be driven faster by spe- 
cial software) and terminates at the back of 
the chassis in a 25-pin male D-shell con- 
nector. The parallel port is bidirectional 
and uses a 25-pin female D-shell. Both the 
Standard keyboard and the mouse ports use 
PS/2-style female 6-pin miniature DIN 
connectors. The video output uses a fe- 
male high-density 15-pin D-shell. 


DISKDRIVES = The standard floppy disk 
drive is manufactured by ALPS, the print- 
er people. It’s virtually interchangeable 
with any of the half-dozen other high-den- 
sity 34-inch floppy disk drives currently 
on the market. Its 1.44MB capacity is 
twice that of the original Model 30, the 
same as the Micro Channel PS/2s. 

The floppy disk controller on the sys- 
tem board can operate up to two floppy 
disk drives, but the cable inside the Model 
30 286 has but one floppy-disk-drive con- 
hector on it. Adding a second floppy disk 


drive will require a new cable. IBM does 
not currently offer a second drive for this 
system. 

The optional 20MB hard disk is manu- 
factured by IBM. A rather unremarkable 
product, it is obviously engineered for reli- 
ability rather than for performance. The 
one in the evaluation machine didn’t even 
achieve its 80-millisecond average access- 
time rating in testing, dragging along at 
about 83 ms. 

The IBM hard disk uses an embedded 
interface and Modified Frequency Modu- 
lation (MFM) to achieve a data transfer 
rate of S MHz. The interface itself pro- 
vides only an 8-bit data path compared 
with the 16-bit path used in the AT. 

Embedding the interface puts all of the 
controller electronics on the drive itself. 
The drive then connects to the system 
through a cable that merely ties in to an ex- 
tension of the expansion bus. Adding a 
hard disk to the standard Model 30 286 (it 
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lacks one) will thus require either a drive 
with an embedded controller or a control- 
ler on an expansion card. High-perfor- 
mance 3'4-inch drives with embedded- 
controllers are now becoming available 
with transfer rates up to 10 MHz and ca- 
pacities over 1OOMB. 

The Model 30 286 hard disk is low- 
level formatted with an interleave of 
two—compared with the drives of the AT, 
XT 286, and the original Model 30, all of 
which used an interleave factor of three. 

Unlike the AT and the XT Model 286, 
the Model 30 286, like the earlier Model 
30, relies on its DMA controller for trans- 
fers between the system and its hard disk. 
All such transfers must be made in the 8-bit 
mode of the DMA system. Overall, the 
hard disk performance of the Model 30 
286 tests out slightly worse than that of the 
XT Model 286 and far behind the AT. 

To overcome the slow-access encum- 
brances of the Model 30 286 hard disk, 





IBM supplies a disk-caching program on 
the Reference Disk that accompanies the 
machine. Using it will give much faster ap- 
parent drive performance when reading 
from the disk but not when writing, be- 
cause the IBM cache does not work on 


= More than two disk 


drives cannot be added to 
a Model 30 286 simply 
because there is no space. 


writes. The program installs as a device 
driver in the system’s CONFIG.SYS file. 
A second program is supplied to set up the 
cache automatically. 

Other than hard disk cards and extemal 





units, more than two drives cannot be add- 
ed to a Model 30 286 simply because there 
is no space. Moreover, because of the non- 
standard power scheme, any add-in hard 
disk or replacement floppy disk drive for 
the Model 30 286 will require special con- 
nectors or adapter cables to match them to 
the system. 

Drive and other expansion options are 
also limited by the somewhat meager re- 
serves and lack of drive power connectors 
from the 90.75-watt Delta Electronic In- 
dustry Co., power supply. But stick with 
what’s inside the Model 30 286 and you 
should encounter no problems. Because of 
the low power required by the highly inte- 
grated system board and the lower con- 
sumption of the 3%-inch drives, the full 
22.5 watts at which AT slots are rated 
should be available from each of the three 
slots inside the Model 30 286. 

As with other IBM power supplies, that 
of the Model 30 286 is a sealed steel box, 
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located in the right rear of the chassis. Un- | 


like other recent IBM power supplies, this 
one is not autoranging. Instead, a switch 
on the rear panel allows the selection of 
one of two operating voltage ranges, 
90-137 or 180-265 volts at 50 to 60 Hz. 
Also of note, the white power paddle on 
the front panel is connected to the power 
supply only indirectly, linked to a similar 
orange paddle inside the case of the Model 
30 286 by a stiff wire arm. 

The IBM keyboard follows the 101-key 


Enhanced layout and features the re- | 


nowned IBM feel. It yields positive over- 
center action and a distinctive click with 
each keypress. It’s the leader among com- 
puter keyboards. 

System setup is handled by a series of 
programs on the Reference Diskette, 
which is included with every system. This 
disk also includes an elementary tutorial, 
diagnostics, the hard-disk-caching pro- 
gram, and, hidden from casual users, a 





hard-disk low-level formatting routine. 

As with all PS/2s, system setup is com- 
pletely controlled by this software. No DIP 
switches or jumpers are needed. The setup 
software includes both automatic and man- 
ual options. The setup memory as well as 


a The keyboard follows 
the 101-key Enhanced 
layout and features the 
renowned IBM feel. 


the continuously running time-of-day 
clock are kept alive when the system is 
switched off by a lithium battery on the 
system board. 

The only jumper on the system board is 





reserved for emergency use. If you pro- 
gram a password into the computer and 
then forget it, all you need do is move the 
singular jumper found near the left-front 
comer of the system board from one of its 
positions to the other to reset the password 
memory. 


NOT ANAT Even a casual look at the 
Model 30 286 discloses that it’s not what 
many people think—a new or resurrected 
AT. In fact, the only resemblances be- 
tween the Model 30 286 and the original 
AT are its bus and its compatibility. Nearly 
everything else about the new machine is 
different. It’s styled as part of the new PS/2 
family in a compact case. It runs more qui- 
etly than the AT. It’s designed to run three 
times longer without failures. Even its vital 
circuitry is distinctly new, although func- 
tionally similar—the AT’s overabundance 
of chips condensed into a handful. 

From the standpoint of market position- 
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ing, too, the Model 30 286 is definitely not 
an AT. The AT—which, if you’ ve forgot- 
ten, stands for Advanced Technology— 
was (to compound clichés) a computer at 
the leading edge of state-of-the-art. At its 
introduction it was the top-performing per- 
sonal computer available. The AT was 
originally envisioned as a multi-user com- 
puter, a minicomputer in disguise. 

The Model 30 286 has no such high 
pretensions. It’s a single-user system at 
heart. It doesn’t even aspire to being a mul- 
titasking miracle. IBM’s own promotional 
materials call it ‘‘IBM’s premier DOS ma- 
chine,’’ hinting that it should not be con- 
sidered an OS/2 engine—notwithstanding 
its ability to ran IBM’s OS/2. The glory 
and the power are left to the Micro Chan- 
nel line of PS/2s. 

Although the Model 30 286 can outper- 
form the original AT, this is not a perfor- 
mance computer. It’s about half as fast as 
today’s high speed norm, the 20-MHz 
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80386. Even if it were quicker, it would 
still drag its laggardly hard disk like an an- 
chor behind it. 

Rather than the new AT, the Model 30 
286 is more a copy of the XT Model 286. It 
combines a medium-performance micro- 


a Even a casual look at 
the Model 30 286 reveals 
it’s not what many people 
think—a resurrected AT. 


processor (by today’s standards, at least) 
with low-performance mass storage (dit- 
to). It simply packs more processing pow- 
er into the same size case as its slower pre- 
decessor, just another evolutionary step 
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from slime mold to synthetic brain. Al- 
though power users saw the XT Model 286 
as an odd anachronism, it sold like Yel- 
lowstone wildfire to practical-minded 
business users. IBM probably hopes to 
find the same. success with the Model 30 
286. 

Another label that’s been appended to 
the Model 30 286 is that the machine rep- 
resents IBM’s attempt at cloning an IBM 
clone. As such, it does bear more than a 
superficial resemblance to several small- 
footprint ATs, among them Dell’s current 
20-MHz Model 220 and the 2-year-old 
Unisys (formerly Sperry) PC/microlIT 
small-footprint. 

Consider performance alone, and the 
Model 30 286 is a match for the Unisys. 
But two years of development have pared 
down both the hardware (the PC/microIT 
was jam-packed with wires, circuits, and 
floobydust) and the price. The Model 30 
286 wears a list price $2,000 lower than 
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the PC/microlT with a roughly equivalent 
hard disk. Compared with the Dell, the 
Model 30 286 is a slug, running at half the 
speed—but again at half the price. 
Although it bears the features of the bet- 
ter clones, the Model 30 286 is more a con- 
tinuation and extrapolation of the low-end 
PS/2 line. It’s no more a clone’s clone than 
the original Model 30. The similarity to 
other manufacturers’ products better 
shows a marketing convergence. The 
common design elements—compact de- 


sign, 3'4-inch disks, more standard fea- | 


tures—only mirror technical advances and 
our own rising expectations. 

Another comparison pits the Model 30 
286 against IBM’s own PS/2 Model 50. 
The two share the same microprocessor, 
clock and bus speed, hard disk, and perfor- 
mance. The only apparent difference is the 
future-oriented Micro Channel bus of the 
Model 50, compared with the backward 
compatibility of the AT bus Model 30 286. 

The high-performance Micro Channel 
products that are finally entering the mar- 
ket will put that rumor to rest. The Model 
30 286 is designed for compatibility with 
what you already have. The Model 50 
looks to what you will be doing tomorrow. 
The Model 50, with its elaborate bus arbi- 
tration, expedited interrupt sharing, and 
expandable DMA is a vastly better multi- 
tasking engine. The Model 30 286 can nun 
OS/2; the Model 50 is designed for OS/2. 


That singular difference puts a broad | 


gulf between the two systems. In effect, it 
bifurcates the IBM line of personal com- 
puters. On one side are the high-perfor- 
mance, multitasking engines equipped 
with the Micro Channel. On the other, sin- 
gle-tasking DOS-based machines an- 
chored to the AT bus. In effect, IBM is 
cutting the singular personal computer 


market in two—one style of machine for | 


power users and another for casual users. 
The implication is that Micro Channel 
cannot be made cheaply. So far at least, the 


only computers to use the Micro Channel | 


are, in fact, positioned at the high end of 
their product lines and the market. The AT 
bus, however, has proved itself cheap, as 
exemplified by the Blue Chips and Hyun- 
dais. The Model 30 286 emphasizes that 
distinction, particularly in comparison 
with the Model 50. Perhaps that’s the en- 
tire purpose: to make non—Micro Channel 








Uk 
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IBM PS/2 Model 30 286 

IBM Corp. 

Consult your local authorized IBM dealer. 
List Price: IBM PS/2 Model 30 286-E01 
with 512K RAM and one 1.44MB 34-inch 
floppy disk drive, $1,995; Model 30 286- 
E21 with 2OMB hard disk, $2,595. 

In Short: Sporting an AT bus, this 10-MHz 
PS/2 is suited to non—-power users who won't | 
be bothered by the computer’s mediocre 
hard-disk performance and limited expansion 
capacity, but who will appreciate its price. 
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computers appear more like second-rate 
cousins, boosting the prestige of IBM’s 
better line. 

Ignore the marketing issues, and the 
Model 30 286 could be classed as a neat lit- 
tle computer. It’s just not a machine for 
power users. At its best it can serve as a 
desktop workstation for people who have a 
single purpose in mind, be it word process- 
ing, communications, or lightweight cal- 
culating (accounting instead of computer- 
aided engineering). 

While its performance is hardly spec- 
tacular by today’s 80386 standards, it’s 
more than twice as fast as the original 
Model 30 and (ignoring its hard disk) will 
outrun any non—Micro Channel personal 
computer that IBM makes, including all 
those aging ATs. 

Price is perhaps the single facet of the 
Model 30 286 that makes it most compel- 
ling. Its list tag —$1,995 without hard disk 
and $2,595 with—means that you should 
be able to bargain your dealer down to the 
dollars you’d spend on a typical clone, 
even within a few hundred dollars of most 
mail-order offerings. The extra bucks will 
buy you the security of knowing the manu- 
facturer will be around a few years from 
now when the error messages start pop- 
ping on your screen. 

From that perspective, the Model 30 
286 is a desirable computer for anyone 
who’s neither power hungry nor in need of 
the promised multitasking offerings of the 
future. PG 


| Winn L. Rosch is a contributing editor of 


PC Magazine. 
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SWIFTAX... 





EVEN IF YOU’VE NEVER PREPARED A TAX RETURN, 
SWIFTAX MAKES IT EASY TO DO YOUR OWN 


-AND KEEP MORE OF 


Step-by-step, line-by-line, SWIFTAX 
guides you through your Federal tax 
retums, and instructs you on which 
forms you must complete. This soft- 
ware program contains Full User 
Prompts, an abundance of Help 
Screens (which you'll find right in the 
program) that make SWIFTAX so easy 
to use, you may not need the manual! 


And this year, SWIFTAX makes tax 
preparation even easier by printing 
out your tax data—as well as the 
actual IRS Form! 


Features: 


e A Taxpayer Questionnaire helps you decide which 
forms and schedules you must complete. 


e Calculates, completes, and prints out the most 
commonly used supporting schedules—1, A,B,C, D,E, 
FR, and SE—and Forms 2106, 2441, 3903, 4562, 
6251, and 8615. All forms, schedules, and worksheets 
are linked and automatically updated whenever data 
is entered. 


e Automatically checks your tax alternatives, and 
calculates the lowest amount of income tax you 
must pay. 


e Displays actual IRS forms on-screen, fully updated 
to reflect all 1988 tax law changes. 


e Generates and prints exact IRS versions of Forms 
1040, 1040A, 1040EZ—complete with your data— 
using a laser or dot matrix printer. All printouts are fully 
approved by the IRS forsignature and submission. 


TIME WORKS 
wre, 


444 Lake Cook Rd., Deerfield, IL 60015-4919 
312-948-4200 


©Copyngnt 1983 Timeworks, Inc. Allrights reserved. 


WHAT YOU EARN! 





FREE 


with every program— 


THE PRICE WATERHOUSE 
“PERSONAL TAX ADVISER” 
Tax Information & Planning Guide 





© Prints out itemized lists of interest, 
dividends, etc., that are too long for 
the standard forms. 


Sets up unique Taxpayer Files, ena- 
bling you to make changes to your 
completed tax retum at a later date. 


e Allows you to set up your own tax planning program 
by entering “whatif” scenarios to project your taxes 
at various values. 


This Program Also Includes: 


e Context Sensitive HELP Screens: Just press akey and 
you'll be guided through this program with thoughtful, 
complete, line-by-line IRS instructions. 


e SwiftKeys: Provides instant access to forms and 
schedules. 


e ABuilt-in, Multi-Function Calculator. 

e AMemo Pad: Allows you to write yourself important 
notes—while you are working on any of the forms— 
and print them out on paper or save onto disk. 

e Atapress of akey, a special HELP screen summarizes 
the 1988 tax law changes. 

© Timeworks Exchange Policy: Allows you to 


purchase next year's SWIFTAX at half price. 
And, it's tax deductible! 









ForIBMPC & Compatibles....... 
Also available for 
Applelle, lic, IGS ....... 


Find SWIFTAX at your local 
dealer or order direct from 
Timeworks. Just call: 
312-948-9202. 
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Introducing FormMaker’s Horizon... 


The dawn of a new age in electronic forms creation. Horizon is 
the most advanced, yet easy-to-use form design software available 
today. Only Horizon operates in the Windows environment 
providing on-screen graphics and ease-of-use. Compare before you 
buy. We think you'll agree that Horizon is light years ahead of the 
competition. 


Windows daven 
True WYSIWYG 








Postscript & HP printers 
Impact printers 


Includes download fonts 


Auto line drawing 




















The Smarter Business Form 


Whether your form is sim- 
ple or complex, Horizon 
does it brilliantly. Simply 
select the design functions 
you need from Horizon's 
toolbox and pull-down 
menus. Other features in- 
clude: inch or metric rulers, 
a wide variety of shading 
and screen patterns, and 
easy editing of any part of your form. Horizon allows you to fill in 
your form directly or merge with existing Lotus, dBase, WordStar 
and other file formats. Order today and let Horizon shed some light 
on your forms problems. 





agg FORMMAKER'S 
= , TYCNDITANVN) 


— a =! 








4 f ™ 
A FORM of Figher jriclgertec™ 


FormMaker Software, Inc. 
57S. Schillinger Rd., Mobile, AL 36608 
1-800-8: 23 


Dealer inquiries invited. 
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@ PC LAB NOTES: COMMUNICATIONS ® ROBERT L. HUMMEL AND RICHARD HALE SHAW 


‘THE ASYNCHRONOUS 
ADAPTER AND RS-232 


The serial port is an important part of PC communications. Here’ s a technical overview of the 
RS-232 port as well as instructions for building your own null-modem cable. 


he advent of the PC brought real 
computing power to our desktops. 


Tremendous productivity gains | 


were made using the four horsemen of ap- 
plication software: word processors, data- 
bases, spreadsheets, and communications. 
But while three of the four major applica- 





tions are quite content to run in an isolated | 


environment, communications implies 
talking to the world outside the PC. 
When we talk in terms of communica- 


tions on a PC, we’re generally referring to | 


a data exchange taking place through an 
asynchronous communications adapter. 
This adapter is known by many different 
but generally equivalent aliases such as the 
serial, asynchronous, and RS-232 port. 
We'll use the term asynchronous adapter 
when we mean the circuitry, and serial port 
when we mean the connector. 

The asynchroous adapter is a vital link 

that enables your PC to exchange informa- 
tion with the outside world. In addition toa 
modem, this versatile interface can accom- 
modate a large number of devices, such as 
mice, scanners, plotters, and printers. 
_'¢ Because the serial port has become 
standard equipment on PCs, it seems right 
to spend a little time discussing the adapter 
from the point of view most of us see it 
from: the connector. In addition to the de- 
scriptions of the pin assignments for both 
25- and 9-pin serial cables, instructions for 
constructing your own null-modem cable 
are given in the accompanying diagrams. 
The null-modem cable is useful for con- 
necting two PC serial ports directly, as is 
done when transferring files between a lap- 
top and a desktop computer. 








THE ASYNCHRONOUS ADAPTER 
The asynchronous adapter is the circuitry 
that permits a PC to communicate with a 
serial device, such as a modem. In some 
PCs, the asynchronous circuitry is located 





PC LAB NOTES 

An explanation of the RS-232 port, 
plus building a null-modem cable. 
UTILITIES 

BCOPY copies in the background, 
letting you proceed with your work. 
ENVIRONMENTS 

The flexibility of object-oriented vs. 
structured programming. 

POWER PROGRAMMING 

Here are the specifics of IBM’s latest 
DOS version. 

SPREADSHEET CLINIC 

More uses for the F3 key; different 
symbols for graphs in Lotus 1-2-3. 
USER-TO-USER 

Catalog files on your floppy disk; 
create files of zero length. 

POWER USER 

Motion and color in dBASE programs; 
append records from dBASE files. 
LANGUAGES 

Expand DOS command parameters 
with C; new Turbo Pascal features. 
PC TUTOR 

Process DOS redirection commands; 
access the CLOCKS device driver. 
CONNECTIVITY CLINIC 
IMPORT.ASM shows off the file- 
transfer talents of NetBIOS. 














on an expansion card plugged into the ex- 
pansion bus. This board usually has a seri- 
al port connector mounted on the metal 
end-bracket of the board. To locate this 
connector, look for a D-shaped male con- 
nector that has either 25 or 9 pins. (A 9- or 
15-pin female connector is a video output 
port, and a 25-pin female connector is a 
parallel printer port.) Newer PCs often in- 
clude circuitry on the system board for | or 
2 serial ports. Wherever it may reside, the 
asynchronous circuitry includes RAM and 
a small microcomputer whose responsibil- 
ity is serial communications. 

In the PC, the smallest unit used to rep- 
resent data is the 8-bit character. The asyn- 
chronous adapter is responsible for taking 
the 8 bits of a character as input and break- 
ing it down into a stream of serial bits. 
These bits are then transmitted out the seri- 
al port. When receiving data, the asyn- 
chronous adapter converts the serial bit 
stream back into parallel data. 

The asynchronous adapter must per- 
form a variety of tasks. It must, for exam- 


| ple, monitor the flow of data from the PC 


to the serial device and implement the RS- 
232 protocol to ensure that the data transfer 
proceeds smoothly. It must also temporar- 
ily store, or buffer, the data and transfer it 
to the serial device or the PC when one ‘of 
these signals that it’s ready. 

Serial communications involves more 
than simply the data bits. The asynchro- 
nous adapter prepares the data for trans- 
mission by adding stop, start, and parity 
bits to each character being transmitted. At 
the receiving end of a data transfer, it read- 
ies the data for receipt by the PC, stripping 
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away the extraneous bits and reassembling 
the characters received. In addition, the 
asynchronous adapter must detect and ig- 
nore false start bits. It checks the received 
characters against their parity bits, and no- 
tifies the communications software in the 
event of a parity error. Finally, it provides 
a means for application software to control 
data transfer speeds. 


THE RS-232 INTERFACE RS-232 is a 
specification developed in 1969 by the 
Electronic Industries Association (EIA). 


This specification is a standard that defines 
the electrical characteristics for interfacing 
data terminal equipment (DTE) such as 
PCs to data communications equipment 
(DCE) such as modems. 

In the context of PCs, the phrase RS- 
232-compatible usually refers to the use of 
a DB-25 or DB-9 connector on the serial 
port of your PC’s asynchronous adapter. 
Simply using a conventional connector, 
however, does not guarantee or imply that 
all signals defined by the RS-232 standard 
are supported by the device. 


7 PC Parallel-to-Serial Conversion 


This usually is not a problem when you 
are connecting an industry-standard asyn- 
chronous adapter to an industry-standard 
modem. But you should be cautious when 
you use a generic serial extension cable 
(with a male connector on one end and a 
female connector on the other end). Most 
of these cables do not connect to all 25 pins 
on both sides of the cable, and some join as 
few as 3. If your modem, printer, or mouse 
doesn't appear to work, it may be expect- 
ing to see a signal on a pin that’s not con- 
nected. 


_, Serial data 


our 


ee 


Connector 2 
Pin No. 


Transmit data <—— [Ej 
Recleve data——p 
RTS 


cTs 
DSR 
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THAN ‘1.19 A COPY! 


Li. advantage of this special offer and subscribe to 

PC Magazine and SAVE 60% with these low prices—You’ll SAVE 
over $1.76 a copy! 

Subscribe to the IBM/MS DOS magazine that delivers hands 
on tested PC-PS/2 product comparisons and evaluations con- 
ducted by PC Labs, the publishing industry's independent 
1BM-compatible product testing laboratory and save! 

Two years (44 issues) for $51.97, SAVE 60% ! 

Less than $1.19 a copy! 

One year (22 issues) for $31.97, SAVE 51% 

Only $1.45 a copy. 


Savings based on newsstand price of $2.95 per issue 
Basic annual subscription ts $44 97. 


SPECIAL BONUS GIFT! 


FREE PC MAGAZINE UTILITIES DISK. 

Here are 36 amazing utilities that will speed 
up your keyboard, re-execute screens of DOS 
commands in seconds, back up all your data with ease, and 
more, YOURS FREE when you join us as a paid subscriber! 


FOR FAST SERVICE 
CALL 1-800-525-0643 




















@ PC LAB NOTES 


etermine the desired length of 

the cable, then add about 6 
inches. (The maximum length for an 
RS-232 cable is about 25 feet.) Cut 
the cable. Prepare the wire by 
carefully removing 2 inches of the 
plastic outer sheath from the cable. 
Don't cut the shield, but peel it back 
out of the way. From the end of each 
wire, strip approximately %-inch of 
insulation. Be careful not to nick the 
wire itself. When all the wires have 
been prepared, move to the next 
step. 


Boe making each connection, 
slip a short length of heat-shrink 
tubing (slightly larger in diameter than 
the base of the pin) over each wire 
and push it up out of the way. Place 
the wire in the solder cup of the pin 
and heat the joint from below with the 
soldering pencil. Apply the solder 
from the top and let it flow over the 
joint. Remove the soldering pencil 
and hold the wire and connector still 
until the solder sets (4 to 5 seconds). 


When connecting pin 7, attach an 
extra length of small wire from the 
shield to the pin. This will ground the 
shield and help reduce stray fields 
radiated or picked up by the cable. 


Warning! When soldering the first 
connector, it's not important what 
wire goes to which pin. This isn't true 
for the second connector. Use an 
ohmmeter or continuity checker to 
identify each wire and connect it to 
the appropriate pin, as shown in the 
null-modem schematic. 


(Note: The construction of pins can 
vary greatly among manufacturers, 
so adjust your soldering technique 
accordingly.) 


PC Constructing a Null-Modem Cable 
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Preparing the Wire = 




















Soldering the Wires 













Heat-shrink tubing 

























Connector pin 











heck for solder bridges or 

lobs between pins. If you find 
any, pick them out with a sharp In- 
strument or small knife. To make 
the connector neat and reduce the 
chance of a short circuit, which 
would interfere with communica- 
tions, slide the heat-shrink tubing 
down over each pin and treat with a 
heat gun. (If you don't have a heat 
gun, you can hold the soldering 
iron below—not touching—the 
tubing.) Make sure all tubing is in 
place before applying any heat. 


inally, attach the connector 

body. Again, styles of manufac- 
ture differ, but the principle is the 
same. Tighten all screws, and you're 
ready to go. 
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Insulating the Pins 








Heat gun 


Assembling the Shell 
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There’s only one desktop publishing program 


that’s equally adept at producing stunning graphic 


design and powerful business reports. 
It's Aldus PageMaker.” And it means desktop 
publishing to more people around the world than 


any other program. 


For creative professionals, PageMaker offers 


powerful features for precise page composition, 








VE SIDE OF PAGEMAKER, 


document formatting, spot color, and text handling. 
All in a friendly, intuitive way. 

For business professionals, PageMaker offers 
features like built-in templates and comprehensive 
support for long documents. It’s the first desktop 
publishing program to run on both Macintosh 
and PC computers. And it’s compatible with more 
business software and peripherals than any other 
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Financial Report To Division Managers 


The first quarter numbers are in... 


Three Months Ending Six Months Ending 
re 
MARCH 3° 1986 MARCH 1) 1987 MARCH 2) Ines MMAR 2t 1957 


ASTIN 12201 B72 


le 7%, ToS 
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2406273 17.532.800 
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..and they look very good. 


In the first quarter of 1988 exch division took 
advantage of strong economic conditions in ther 
Tespective territones to post sales figures well in 
excess of their goals. 

Rigorous cost cutting combined with the raneee | 
new distnbution system have helppil 
operating expenses in line ed 
increased 245% over the <a 
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THE BUSINESS SIDE OF PAGEMAKER, 


desktop publishing program available today. 

Which explains why over 200,000 creative 
and business professionals around the world have 
chosen Aldus PageMaker. 

To get a closer look at the creative and busi- 
ness sides of PageMaker, visit your authorized 
Aldus dealer, or call 1-800-33-ALDUS to order a 
$4.95 self-running demo disk. Or you can order 


a colorful videotape demonstration for just $9.95. 
In Washington state call (206) 628-2375.* 


E Aldus PageMaker 


411 First Avenue South, Seattle, WA 98104 (206) 622-5500. 


le with EGA 










“Offer good mn US. and Canaria onty The PC demo dial ires an JEM PS/2, PC AT, of compat 
ac VGAcard and color monitor The Mactntosh demo ¢: an Apple Macintosh 512K Enhanced, Plus 
SE, of Il, at least 1 MB RAM, Apple System file 4.1 or hig! TSS oF higher, 


Aldus, the Aldus logo, and PageMaker are registered trademarks of Aldus Corporation Apple and Macintosh are 
registered trademarks and Finder w 2 trademark of Apple Computer Inc_IBM ws a regnatered trademark and PS/ 
21s trademark of International Business Machines Corporation. ©1988 Aldus Corporation. All nghts reserved. 
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Pe RS-232 Connector Pin Assignments 
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The DB-25 Connector 





Direction 
PinNo. Neme To PC To modem 
“1 Protective ground _) 
| 14 Secondary transmitied data e 
| 2 Transmit data e 
| -15 Transmit clock e 
| 3 Receive data e 
} - 16 Secondary received data e 
4 Request to send ® 
—7 Receiver clock e 
5 Clear to send ® 
18 Unassigned 
6 Data set ready e 
19 Secondary request to send e 
7 Signal ground 
20 Data terminal ready e 
8 Carner detect e 
21 Signal quality detect e 
9 Reserved for test 
22 Fing indicate e 
10 Reserved for test 
23 Data signal rate select 6 
11 Unassigned 
24 Transmit clock e 
12 Secondary camer detect e 
25 Unassigned 
13 Secondary clear to send e 








Transmit data (TD) Carries data from the PC to the modem. 
Receive data(RD) Carries data from the modem to the PC. 

Request to send (RTS) Used to request clearance to send data to modem. 
Used in conjunction with CTS to control the flow of 
data from a PC to a modem. 

Ciear to send (CTS) Used by the modem to acknowledge the PC's RTS 
signa! and indicate that it is ready to receive data. 

Data set ready (DSR) Used by the modem to signal that it is connected to a 
telephone line and in data transmission mode. Used by 
an auto-dial modem to signal that it has successtully 
dialed a remote computer. 

EE 
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The RS-232 standard assigns a 
function to each pin of the DB-25 
connector. This commonplace connec- 
tor is found on RS-232 cabies, serial 
port adapters, and modems. It was 
used by IBM for the PC, PC-XT, and 
members of the PS/2 series. The PC 
AT departed from tradition and used 
the DB-9 connector to save space on 
the end plate of expansion cards. 

Many of the functions assigned to 
pins by the RS-232 standard support 
protocols that are not normally used on 
PCs. The essential pins required for 
PC communications include pins 2 
through 7 and pin 20. in addition, the 
IBM serial port requires pin 8, and 
some communications software pack- 
ages require pin 22. 

An entry in the Direction column 
indicates whether the signal on a 
particular pin is sent to the PC from the 
modem, or the reverse. 








DB-25 Connector: Pin Spacing 





ooooc0gg0 00000 
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The DB-9 Connector 


























Name ____ To PC To Modem _ 
Carner detect e 

Data set ready e 

Receive data e 

Request to send e 
Transmit data e 
Clear to send e 

Data terminal ready e 

Ring indicator e 


eSignal ground, 


The DB-9 connector was used to save 
space on the end plate of expansion cards. 
Since the smaller connector caries all the 
signals needed for PC-based communica- 
tions, using the DB-9 allows two serial port 
connectors to fit on a single end plate without 
sacrificing functionality. The DB-9 for serial 
ports was introduced by IBM with the PC AT. 
The pins included are a subset of the DB-25: 
pins 2 through 8, 20, and 22. 


OB-9 Connector: Pin Spacing 














Carrier detect (CD) Used by the modem to signal that a carrier signal has 
been received from a remote modem. The CD light on 
the front of a modem is lit when this signal is sent. 

Data terminal ready (OTR) Used by the PC to signal that it is ready to 
communicate with the modem. 
Ring Indicate (Rl) Used by an auto-answer modem to signal the receipt of 
a telephone ring signal. 
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SETS 


The Experts in Accessories 





Made in U.S.A. 
Lifetime Warranty 


Put An End To Terminal Headaches 
Glass Filter Cuts VDT Glare 95%, Contrast is Up To 


Surveys show 9 out of 10 computer users suf- i Curtis’ Anti-Giare Giass Filter cuts giare 95%. 

fer eyestrain, neck and shouider pain, and 20 T mes Better. It's optically coated on both sides so con- 

fatigue. * Without Curtis’ Anti-Giare Giass Fliter protection, trast is actuaily up to 20 times better... character resolu- 

uncomfortabie VDT giare makes it hard to concentrate, tion is sharper. Text and graphics read much easier. Don't 

siows work pace and can even impair your vision. risk your eyesight...the Curtis Anti-Giare Giass Fiiter heips 
you see and feei better, *GF—(1-7) Retail. . $59.95 


Curtis products are avaiiabie nationally from ieading Deaiers, Distributors, and Retail Chains. 
in Canada: Personai Computer Assoc. ine., PO. Box 235, Ajax, ONT, L1S 3C3, (416) 427-6612 


For the Curtis dealer nearest you call (603) 532-4123 Ext. 87 





Distortion-free 

optical glass is superior 
to mesh or plastics, 
resists scratching. 


Seven sizes avaliable 

to fit hundreds of monitors. 
Enhances both color 

and monochrome images. 


abrasion and solvents. 


Mounts easily with VELCRO® Protect and extend 
Brand Fasteners included. —— product life with Curtis 
Anti-Giare Giass Fitter frame Cleansing Solution and 
Is reversible, black or Non-Abrasive Cloth, 


to blend easily with vidual fuaily Included with purchase. 
any monitor housing. 
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"Independent study of 400 VDT operators in 1981, con 

ducted by the Occupational Safety and Heath Admin- 

ettion: ation, Usted! eyestrain as the number one complaint 30 Fitz dD 5 MG 2 
Ose Seed, iizgeraid Drive, Jaffrey, 3.45, 

& fe Monit patibility. see Curtis product 

For comeiee me Tovotlie dealer me re Asubsidiary of Rolodex Corporation 


"Curtis Manutoctunng Company inc 1988 





® VELCRO is a registered tractemark of VELCRO USA. Inc 














Event-Trapping Statements 


ON KEY(n) — Enable function- or Ctri-key trapping 
SYNTAX: ON KEY(n) GOSUB subiine 
f= numenc expression 1..20 
1..10 Function key F1..F10 


W Up Arrow 

12 Left Arrow 

13 Right Arrow 

14 Down Arrow 

15.20 Keys defined by KEY m,(CHAS(KBflag) 
+ CHR$(scancode} 


ON PEN — Enable light-pen trapping 
SYNTAX: ON PEN GOSUB subline 


ON PLAY(n) — Play contnuous background music 
SYNTAX: ON PLAY(n) GOSUB subline 
n= 1..32. Branch when nnotes remain in play buffer. 


ON STRIG(n) — Trap on joystick triggers 
SYNTAX: ON STRIG(n) GOSUB subline 


ON TIMER — Trap on specified time 
SYNTAX: ON TIMER(n) GOSUB subline 


PEN — Set up trapping on use of light pen 
SYNTAX: PEN ON/OFF/STOP 


RESUME — Continue program atfter error recovery 
SYNTAX: RESUME [0} — or — RESUME NEXT — or — 
RESUME line 
RESUME or RESUME 0 resumes at statement 
that caused error. 
RESUME NEXT resumes at following statement. 
RESUME line resumes at specified line. 


STRIG — Set up trapping on joystick buttons 
SYNTAX: STRIG ON/OFF 


STRIG(n) — Enable/disable specific joystick buttons 
SYNTAX: STRIG(n) ON/OFF/STOP 
n= 0, 2, 4, or 6, corresponding to buttons Al, B1, 
A2, and 82, respectively. 


System-Level Statements 


DATES — Set the system date 
SYNTAX: DATES = stringvar 
Stringvar = new system date. Must be in one of 


four forms: . “mm-dd-yyyy”, 
“mmidd/yyyy”. Year must be trom 1980 to 2099. 
ENVIRON — BASIC's environment 


SYNTAX: ENVIRON parm = envstring 
parm = name of a parameter, for example, PATH 
envsiring = new value for parameter 
NOTE: if envstring is null or consists of only a semicolon, 
the parameter is removed from the environment. 


lOCTL — Send a control string to an open device 
SYNTAX: IOCTL [#jfilenum, string 

String = string expression containing control data 
MOTOR — Turn cassette motor on and off 
SYNTAX: MOTOR [stato] 

State = it nonzero, turn on motor. If zero, tum 

off. it omitted, switch to opposita state. 





| 
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OUT — Send a byte to a port 

SYNTAX OUT portnum, byte 
portnum = number of port, 0..65535 

byte = byte to send, 0..255 


PLAY — Interpret string of PLAY commands 
SYNTAX: PLAY string 


NOTE: PLAY imerprets the string argument as a line 
of tune definition language. The language consists 


of the following commands: 

AG Play this note in current octave. 

+ Make preceding note sharp. 

# Make preceding note sharp. 

- Make preceding note fiat. 

On Set octave (0..6). Default 4. 

>c Raise octave and play note c. 

<e Lower octave and piay note c. 

Na Play note n (0.84). 7 octaves of 12 notes 
make 1..84, and 0 = rest. 

La Set length of following notes to 1/n (1.64). 
Quarter note = 4. 

Pa Play a rest of length 1/n (as for Ln). 

5 Period makes preceding note 1.5 times as tong. 

Tn Set tempo to n quarter noles per minute 
(32.255). Default 120. 

MF Music foreground. Detault. 

MB Music background. Program continues 
execution while music plays up to 32 notes. 

WN Music normal. Notes play 7/8 of length, 
silent 1/8. 

ML Music legato. Notes play full length. 

MS Music staccato. Notes play 3/4 of length, 
silent 1/4, 

X string, Execute substring. Allows a PLAY statement to 
execute a second string. 


NOTE: The n arguments can be replaced by numeric 
variables by putting an equais sign before the variable 
fame and a semicolon after. in compiled BASIC you 
must use the VARPTAS{variabie) form for any variables. 


POKE — Write a byte to memory 
SYNTAX: POKE offset, byte 
byte = 0..255 


SHELL — Load and execute a program 
SYNTAX: SHELL {command string] 
NOTE: If not command 


SOUND —Make sound on speaker 

SYNTAX: SOUND freq, duration i 
freq = frequency in cycles per second, 37..32767. 
Use 32767 for no sound. 
duration = time in clock ticks (18.2 per second), 
0.0015 to 65535 


TIMES — Set system time 

SYNTAX: TIMES = string 
String = new system time string of form “hh” or 
“hh-mm” of “hh:mm:ss” 


WAIT — Program waiting for input port status 
SYNTAX: WAIT portnum, n[,m] 
portnum = 0..65535 
n=0..255 
m= 0..255. Default 0. 
NOTE: BASIC repeatedly reads the port and 
calculates the byte read XOR m AND n, until the 
resutt of this calcuiation is nonzero. 


—Neil J. Rubenking 
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Curtis’ special $6.95 to $39.95 gift selecton of microcomputer accessories is perfect for anyone who uses a computer 
If you're buying for a computer-user, or would just like to drop a hint, check out the great gift ideas from Curtis at the dealer nearest you. 
When you give a gift from Curtis you'll be as popular as Santa. Thank you for thinking of Curtis. 
Curtis products are available nationally from leading Dealers, Distnbutors, and Retail Chains. 
In Canada: Personal Computer Assoc Inc., PO. Box 235, Ajax, ONT, L1S 3C3, (416) 427-6612 
For the Curtis dealer nearest you call (603) 532-4123 Ext. 87 
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m@ PC LAB NOTES 


RS-232 PIN ASSIGNMENTS The key 
to working with the RS-232 standard on 
PCs is the assignment of the pins on the 
DB-25 connector. Most modems have a 
female serial connector, and male versions 
are found on most PC asynchronous adapt- 
ers. This requires the DB-25 cable to have 
a female and a male version of the RS-232 
connector. 

The IBM PC, PC-XT, PS/2s, and some 
expansion boards use the DB-25 connec- 
tor. The PC AT and the remainder of ex- 
pansion boards use a smaller version of the 
DB-25 called the DB-9. Since the AT seri- 
al port is usually a male connector, the 
connecting cable requires a female DB-9 at 
one end and a male DB-25 at the other end 
to connect with the modem. To match the 
DB-9 connector to the more common DB- 
25 connector, a small, 9-pin-to—25-pin 
converter cable is often used. 

The essential seven signal pins of a DB- 
25 connector are pins 2 through 7 and pin 
20. The IBM PC and AT serial ports re- 
quire pin 8 to be connected, and some 
communications software uses pin 22. 
Note that the AT’s DB-9 connector has 
pins that correspond functionally with the 
essential DB-25 pins, but they are num- 
bered differently. The PC expects to send 
its data on pin 2 and receive it on pin 3. 
Conversely, the modem expects to receive 
data from the PC on pin 2 and send data to 
the PC on pin 3. 


THE NULL-MODEM CABLE The 
null-modem cable is actually a modem 
eliminator—a cable designed to connect 
the serial ports of two PCs to each other 
without the need for a modem. As men- 
tioned, the serial port on a PC’s asynchro- 
nous adapter expects to send data on pin 2 
and receive it on pin 3. By crossing the 
wires from pins 2 and 3 between the con- 
nectors, each PC will be able to send data 
on pin 2, which will be received by its 
counterpart on pin 3. Thus, each PC 
“‘thinks”’ that it’s communicating with a 
modem when in fact the signals are going 
directly into the serial port of another PC. 


CONCLUSION The serial port and the 


RS-232 standard are important in the oper- | 


ation of your computer. While you don’t 
have to be an expert, getting to know them 
a little better can help you troubleshoot 
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problems before they become roadblocks | dem cable for PC-to-PC file transfers. {4 
to productivity. Keep this PC Lab Notes | _—--__>SE 
handy for future reference about the asyn- | Robert L. Hummel is senior technical edi- 
chronous adapter, and watch for an up- | tor of PC Magazine. Richard Hale Shaw is 
coming utility that makes use ofa null-mo- | a contributing editor of PC Magazine. 


PC MAGAZINE 
GUARANTEES 
IN-DEPTH REVIEWS 


PC MAGAZINE knows that it’s not easy finding out what's new, better, faster, 
quieter, cheaper, more compatible or more expandable. That's why a subscrip- 
tion to PC MAGAZINE is the best way to stay abreast of what's available for IBM 
MS-DOS systems. 

PC MAGAZINE’s editors and columnists keep you fully informed about what 
you can expect from PC products—and which are the best for the business 
tasks you have to accomplish. And, when you have to solve applications prob- 
lems, we're there to back you up. 

You'll find the clearly written product reviews and evaluations by PC Labs— 
the only independent state-of-the-art testing facility in computer publishing— 
helpful solutions to complicated applications and a resource that will help you 
purchase PC products for your business with confidence. 

Bring the most experienced and Rone oe of PC professionals into 
your office 22 times a year with PC INE. Subscribe today and save up to 
60% off the annual single-copy price! 


One year—22 issues—only $31.97 
Two years—44 issues—only $51.97 
Mali the coupon below 


SAVE 51% 
SAVE 60% 


PC MAGAZINE—P.O. Box 51524—Boulder, CO 80322-1524 
Please enter my subscription to PC MAGAZINE for: 

YES! (0 wo years (44 issues) for $51.97. Save 60%! 

* (One year (22 issues) for $31.97. Save 51%l 
Savings based on annual newsstand price of $44.97. 
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Company 
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Canada, $37 to all other countries outside USA, US currency only. Basic annual sub- 
scription price is $44.97. 47282 
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READY TO RUN ACCOUNTING 


(Bedford Software) 


“The Perfect System for your 
Growing Business.” 
BEDFORD ACCOUNTING is a com- 
pletely integrated accounting system 
that includes General Ledger, Payroll, 
Accounts Receivable, Accounts Payable, 
Inventory and Job Cost. Use each module 
as an independent software package...or 
combine modules to form your completely 





coordinated accounting package. 

BEDFORD allows for greater flexibility In your reports, supports a com- 
pletely user defined chart of accounts, manual or computer produced checks 
(even for payroll), keeps track of full or partial payments by customers, allows 
you to make full or partial payments to vendors, and offers quick pop-up 
capability to let you look up accounts and inventory information. 

The BEDFORD ACCOUNTING SYSTEM was judged to be PC Magazine's 
Editor's Choice in a review of 59 accounting packages conducted by Price 
Waterhouse. “This is truly a (complete accounting) system. Bedford’s six mod- 
ules... are easy to install, easy to use, and so well integrated with one another 
that it makes accounting a snap—even for non-accountants.” 

BEDFORD ACCOUNTING...IBM VERSION.........0.. 
BEDFORD ACCOUNTING... MACINTOSH VERSION, 
Also available: 

Peachtree Complete Accounting .......... $159 Dac Easy Accounting .........$ 79 


LANDLORD/LANDMASTER 


(Systems Plus) 


“A Complete Property Management System— 

| Easy to Use with Outstanding Flexibility.” 

The LANDLORD is a complete property man- 
agement system that prints tenant statements, 
generates lease expiration lists, identifies late 
payers, produces vacancy reports, prints checks and 
performs all functions required by landlords and 
anyone who manages apartments, condominiums, 
shopping centers or any commercial properties... 
$595 

The LANDMASTER contains all the features of 
the LANDLORD plus adds a complete double entry 
accounting system to the package for general - 
ledger, accounts receivable and accounts payable... $1250. 


FORMWORX (Formworx) 


“Create Any Business Form Instantly” 

“The best package we've seen for generating 
forms”... Compaq Magazine... “faster, easier 
to learn, and more versatile than the 
competition.” 


FORMWORX lets you create any form in- 
stantly. Using FORMWORX’S advanced drawing 
tools, you can draw vertical and horizontal 

lines, boxes with dots, dashes or solid lines of 
various widths...add heading and text using a 
variety of type sizes and styles...and complete 
your form by adding any of 95 graphics fill patterns 
including shading and borders. FORMWORX outper- 
forms all of the competition. 
FORMWORX WITH FILL AND FILE makes FORM- 
WORX into the most advanced productivity tool on the 
market. Now, you can actually make form overlays and 
fill in all the blanks on your form. Save it, recall it, per- 
form automatic mathematics and recalculations on your 
form...and, if you use dBASE, it’s totally compatible. 


FORMWORKX.........)..-.- $99.95 FORMWORX WITH FILL & FILE... $149.95 


FORMKITS (70 or more professionally designed templates/package) 
Business Forms... . $39.95 Personnel Forms... 
Time Managemen . $39.95 Project Managemen! 
Sales & Marketing Forms... . $39.95 Graphics & Charts 











































- $39.95 
. $39.95 
. $39.95 











“The Full-Featured Accounting System that Runs Under 5-2-3.” 
Acompletely integrated, full-featured, easy-to-run accounting system 
that works under full control of Lotus J-2-3. Purchase individual modules 
or the complete system. 
General Ledger.... «$69.95 Payroll........00. oA 
Accounts Receivable ..$49.95 Accounts Payable. 
Inventory Control/Order Entry .... ee, 
Complete System (all 5 modules) 














MICROBIZ RETAIL STORE/CASH 
REGISTER CONTROL (Microbiz Corporation) 


The MICROBIZ RETAIL STORE SYSTEM is an extraordinary system for 
managing all retail store sales, customers and inventory. Quickly bill your cus- 
tomers, keep track of your inventory, commissions, look up prices, print cash 
register receipts (or complete invoices) and perform all the day-to-day func- 
tions required to keep you on top of your business and its cash flow. It’s time to 
computerize. od 

Optional ad 
drawer that plugs into your [BM PC or compatible, a rec: pt printer and bar 
code reader. 

Systems are also available for Video Stores, Beauty Salons, Liquor Stores, 
Auto Repair Shops and other vertical markets. 


Retail Store/Computer Cash Video/Liquor Store Management.. $795 
Register Software. . $399 Beauty Salon Accounting .. 

Bar Code Reader for - $595 The Auto Repair Shop 

Cash Drawer for Above........... $495 © Controller wcscssscssssecen pease aecnea ee $795 


TIMESLIPS Ill 


(North Edge Software) 
“The Professional Time and 
Billing System for Anyone Who 
Must Bill for Time and Service... 
used by more accountants, lawyers, 
doctors, consultants and other profes- 
sionals than any other billing system.” 
It’s unanimous. All the reviewers agree 
that TIMESLIPS III is the best time and 
billing system on the market... and certainly 
equal to or better than packages selling for $2000 
and up. TIMESLIPS received one of INFOWORLD’S best ratings ever (9.3). 
TIMESLIPS is memory resident, offers a pop-up “stopwatch” to time phone 
calls and activities, generates transaction reports, client history, aged receiv- 
ables and many valuable management reports. It interfaces with many software 
programs such as Bedford, Peachtree and DAC. You may even export data to 
Lotus 1-2-3 and dBASE. CREATE THE PERFECT BILL with TIMESLIPS IIb. 


TIMESLIPS III (for hard disk drive systems) . $114.00 

TIMESLIPS (for floppy systems) $ 97,00 

TAL (link TIMESLIPS Ili to other accounting programs). $ 79,95 
We are the experts in accounting software. Choose from over 100 accounting 


packoges, ond verticol morket packoges. Coll for greot values on DAC EASY, 
PEACHTREE and more thon 100 other business, accounting ond vertical market 






















packoges. 

Pleose coll or write for our FREE 48 page fuil color catolog contoining more 
thon 100,000 hordware ond software items ready to be shipped. All prices and 
specificotions ore subject to change. Delivery subject fo availabilitg. 

Add $6 for shipping of the first item ($3 for each additional item), 
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® UTILITIES & DOUGLAS BOLING 


BACKGROUND 
COPYING 
WITHOUT OS/2 


Waiting for COPY to move programs to a RAMdisk in your AUTOEXEC file is a waste of 
time. BCOPY copies in the background, letting you proceed with your work. 


Just sitting there fuming while a long 

AUTOEXEC.BAT copies your 
most-used program files toa RAMdisk is a 
bad way to start the day. Put BCOPY in 
that AUTOEXEC.BAT file, however, 
and you will be out of the blocks like a 
100-meter sprinter. 

The idea for BCOPY actually came 
from one of Charles Petzold’s Environ- 
ments columns, in which an OS/2 com- 
mand was used to copy files toa RAMdisk 
as a background task during the execution 
of AUTOEXEC.BAT. 

BCOPY can be used for the same pur- 
pose. Just as the DOS PRINT command 
lets you print files in the background, 
BCOPY copies files in the background, so 
you can do your work while it does its job. 
As icing on the cake, you can even instruct 
BCOPY to remove itself from memory af- 
ter it has finished doing its job, thus avoid- 
ing RAM cram. 

You can download a ready-to-run copy 
of BCOPY.COM from PC MagNet, as ex- 
plained in the sidebar *“‘BCOPY by Mo- 
dem.”’ Altematively, if you're sharp of 
eye and careful of finger, you can type in 
the BCOPY.ASM source code printed 
here. Then assemble, link, and EXE2BIN 
it, as shown in the accompanying DOS 
Manual Page. 

Or, if you don’t have either an assem- 
bler or a modem, you can type in BCOPY 
.BAS, a BASIC program that will auto- 
matically generate the BCOPY.COM file. 
Both the BCOPY.ASM and BCOPY 
.BAS programs are also downloadable 
from PC MagNet. 


Piss and productivity don’t mix. 





USING BCOPY With minor exceptions, 
you use the same syntax for BCOPY as for 
the DOS COPY command: 


(dt}(path)Bcory [source (target}} [/Xx] [/U) 


Since BCOPY is not an intemal DOS 
command, if you don’t keep it on a drive 
and directory listed in your PATH state- 
ment, you will have to tell DOS where to 
find it. The source and target may stand 
for either filenames or directories, though 
if the source is a directory, BCOPY will 
not automatically supply an implicit \*.* 
when copying all files from one directory 
to another. The DOS wildcard characters 
(* and ?) are supported, and source and 
target may also include a drive and path, 
just as with COPY. The difference 
BCOPY makes becomes clear when you 
press the Enter key. With BCOPY, the 
cursor reappears immediately. You can go 
about other tasks while BCOPY copies the 
files quietly in the background. 





=» BCOPY provides 
a good programming 


| example of how 


to combine file operations 
with a terminate-and- 
stay-resident utility. 








There are a few differences between the 
syntax for COPY and BCOPY. First, 
BCOPY does not support concatenating 
multiple files into a single file by using the 
plus sign. Second, BCOPY always per- 
forms a straight binary copy of the file; it 
does not recognize the Ctrl-Z character as 
an end-of-file character. And third, unlike 
COPY, BCOPY won't send you a “Target 
disk full’? message. For backup purposes 
you'd probably use another utility any- 
way, however, so this won’t affect the nor- 
mal use of BCOPY. 

Although BCOPY doesn’t use COPY's 
/A and /B command-line switches, it has 
two switches of its own. If you include the 
/X switch the first time the program is 
called, BCOPY will use one page of ex- 
panded memory as a data buffer. Using ex- 
panded memory—assuming you have 
it—saves 4K of conventional RAM. If 
BCOPY has already been installed, the /X 
command is ignored. 

The /U command tells BCOPY to re- 
move itself from memory after it has com- 
pleted all the copies currently listed in its 
queue. The program is smart enough not to 
uninstall before all the requested copies 
have been made. You don’t have to give 
BCOPY any work to do in order for the /U 
command to work. If no files are specified, 
BCOPY prints a message telling you it 
can’t find the files specified, but it still re- 
moves itself from memory. 


HOW BCOPY WORKS BCOPY pro- 
vides a good programming example of 
how to combine file operations with a ter- 
minate-and-stay-resident utility. To per- 
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form a simple copy, BCOPY must open, 
read, write, and close files. The trick, 
however, is that BCOPY must perform 
these functions in the background. 

There are three parts to BCOPY: the 
resident code, the nonresident code, and 
the data buffer. The nonresident code exe- 
cutes each time BCOPY is called from the 
command line. The resident code does the 

actual file copying. The data buffer is used 
both to save the names of the files to be 
copied and as a buffer to hold data between 
| the time the files are read and written. 
Since a user—or a batch file—can call 
BCOPY faster than the program can copy 
files, a queue is needed to hold the names 
of files to be copied. This queue is formed 
by a linked list of entries, the structure of 
which is shown in Figure |. Each entry 
specifies the source and destination file- 
names, along with flags that indicate the 
status of the copy and a pointer to the next 
entry in the queue. The last pointer is load- 
ed with OFFFFh to indicate it is the last en- 
try in the queue. The boundary between 
the queue and the data area is determined 
by a pointer to the start of the data area. 





THE NONRESIDENT CODE The 
nonresident code is in charge of scanning 





| for command-line switches, parsing the | 


filenames in the queue that is to be copied, 
and also installing the background portion 


Queue polnier 


f . 
Points to 
first entry 


Points lo 
next entry 
Points to 
next entry 


First antry 


Second antry 





indicatea no 
more eniriea 








Stalus flags 
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of BCOPY, if it is necessary. 

As with most utilities, BCOPY first 
performs certain standard TSR housekeep- 
ing functions. These functions include de- 
termining the DOS version, getting the de- 
fault disk drive, and determining if the 
resident part of BCOPY is already in mem- 
ory. Note that unlike many TSRs, howev- 
er, BCOPY will install itself only if you 
give it some work to do. If you initially en- 
ter BCOPY without any files to copy, it re- 
turns a syntax message but does not install 
itself. If BCOPY finds a copy of itself resi- 
dent, it saves the segment of the installed 
code so the names of the files can be cop- 
ied to the resident section. 


Next, BCOPY scans the command line | 


for command-line switches. It looks for 


the slash (/) character and returns the char- | 


acter immediately following. BCOPY 
checks for two switches, /X for expanded 
memory and /U for uninstall. The scan- 
ning routine does nothing but set flags that 
are acted on by a later part of the code. 
Parsing filenames is one of BCOPY’s 
more complex functions. The parsing code 
generates an ASCIIZ string that fully spec- 
ifies the disk, directory, and filename for 
both source and destination filenames. 
These strings are used with the DOS file 
commands. BCOPY must specify each 
filename completely because the resident 
part of the code is simply not able to as- 


‘Di b BCOPY Queue Structure 








The iength of the quaue 
entries may vary. 





Figure 1: The BCOPY queue structure uses a linked list to accommodate many items of various 


sizes. Each entry specifies the source and destination filenames, plus status flags and pointers. 


sume any default drive or path. 

The actual parsing is done by checking 
for key characters in the filenames sup- 
plied on the command line. For example, 
to check to see if a disk drive has been 
specified, BCOPY checks to see if the sec- 
ond character in the filename is a colon. If 
so, the first character is assumed to be a 





u Since a user—or a 
batch file—can call 
_BCOPY faster than the 





| program can copy files, a 
queue is needed to hold 
the names of files 

to be copied. 


disk specification. If not, the current de- 
fault drive is supplied. 

After determining the disk, the next 
character in the filename is then compared 
with the backslash to see whether the user 
has specified the filename from the root di- 
rectory. If not, the DOS Get Path function 
is used to copy the current path for the disk 
specified into the filename. Finally, the re- 
mainder of the filename is copied to the 
parsed filename string. As each character 
is copied, itis capitalized, as this uniformi- 
ty will be needed when the source and des- 
tination strings are compared. 

When copying the rest of the filename, 
BCOPY makes an additional check for 
consecutive periods. This accommodates 
the convention by which DOS allows users 
to back up by one directory when giving a 
file specification. If a double period is 
found, BCOPY scans the ASCIIZ string 
backwards until it finds the previous back- 
slash. It then continues to copy the remain- 
der of the filename over the previous direc- 
tory—effectively backing up one directory 
itself. The remainder of the filename is 
then copied to complete the ASCIIZ 
string. Just as with COPY, wildcard char- 
acters are allowed in the source file specifi- 





cation. Thus each filename can specify 
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s0ne Af eny files in queue 


C@1REMOVE_PLAG, 6 See if routina ahouid be 
sTMEn BxIt 3 Feenved from memory 


TIMER DSIT rf no error, aait. If error, 
SBDWT TIKED_SBIP_ MAID 3 wait than try egein. 


ryee, invoke beckground routina 
i8et aleep counter = 1 asc 


;decrement wait counter 


ANOUME C8 1CDDE, DS: WOTOING, ES: MOTHIBD 


puser 


reel] DOS routiae 
IWT26D 

jaeke eure interrupte ere off 
C8:FILE_couwT, 6 
IDLE _Bstr 
ce 1COURTSS,@ 
IDLB_BSIT 
CSiACTIVE,@ 
IDLE_EXIT 
CB 1DTSKFLAG, @ 
IDLE_ERIT 
rs 
or 


21/2 sec between 
i800 if elreedy ective, 


scheck disk acce 
Homie if fleg ie Tele’ 








PRODUCTIVITY 


IDLE_exIT: 


IDLE ewor 








DI,CSiCEP_PTR 
WYTE PTR aad 1e 
or 
2 

IT 
maT 
C8 :COUNTER, 16 





sretrieve crit err fiag adr 
le Dos in crit errur ststa7 


iyes, don't do anything 
1€e@ll backgreand routine. 
18et eleep connter 


1 DISSINT receives cootrol when en intarrupt 13h ie geaereted. 


PRoc 


ANSUME CO 1CODE, Ds 1MOTN' HE, AN: NOTHING 


DIssixT 


COLNISRFLAG 


IeTlIe 


CSrDIORFLAG 


raeve flaga register 
jaet diek accaaa flag 
restore fleg 

;e@ll pros routine 


yeave flaga again 
preent disk eccees fleg 
irestore flege 

jeeit vith flaga lotect 


] COITICALERS recaivea control whan en interrupt 2¢h le genereted. 


CRITICALI: 
CRITICALERR 


MAID 
PROC 
RASUME 
INC 


FRR 
CS 1CODE,DS 1NOTHING, ES BOTS ING 


AL, AL 
CB:D0S_VERSION, 30AH 
CRITICNLL 

aL} 


1Default to ignore 
See if befora DOS 3.1 


BEAR 


CS 1CODE, DS MOTHING, E8:8OTHING 


0: ACTIVE) 


8:00_REGIGTER, 00 

8: 0P_REGIGTER, OF 

cs 

so 

GP, OFFSET KTACK_SPACE 


SAVE Recs 


eet program etetue fleg 
imeke eure isterrupte ere off 
18sve $6 sod OF regietere 
sswitch to internal eteck 
yenable interrupte 

jeeve all regietere 


+Poiet the interrupt 1Bh, 23h, end 24h vectore bat interne] haodlere., 


Jeceeocencceeenes-=: 
nov 
INT 
wou 
nov 
nov 
nov 


nov 
INT 
Mov 
Kov 
Kov 
wou 


om 
WORD PTR VECTORLAN] 21,0 
an, 25isD 

DR, OFFONT DLE EXET 

210 


RR, 35234 
aie 
WORD PTR VECTOR235,55 


WORD PTA VECTDR234( 2], 20 


Ax, 25234 
DS, OFFSET IDLE £xIT 
218 


RR, 3526R 
2ip 
WORD PTR VECTOD24S, HR 


point interrupt to IRET 


190t ond seve 23h vector 


spoint interrupt to Ingt 


rget end aeve 2¢h vector 


WORD PTR VECTDD245/2], £5 


aN, 25248 

cs 

os 

Da. CFTaNE CRITICALEAN 
” 


jSeve acd switch to internel Per 


SAVED_POP, An 
cs 

an 

an, Sen 
DOSPSPCALL 


{Seve end ewitch to internal DTA 


= 


WORD PTR SAVED DTA, AN 


spoint interrupt to interoel 
4 critics] error handler 
1Get carrent PSP 


sBevere DOS 2.0 - 3.0 
peeve it 


1Get lnternal PsP 


3Get rurrunt DTA 
peeve it 


WORD PTR SAVED-DTA[2].A% 


DR, OFFSET 
AD, AG 


D_TALL 


juen PSP for ItTA 
1Sat DTA 


WORD PTR DOS_VERSIDW, 030A 


SRIP_ERR_OAVE 
DA 

BS, DX 

AB, 59R 

ain 


peeve DS 
icleer WE for call 
sExtendad errur info 
3Cell Do8 


(connnues) 





BCOPY.ASM: The assembly language source code for BCOPY.COM, u utility deat lers you copy files in the background while you continue your 
other uctivities. You cau even instruct BCOPY to remove itself from metuory after it ts finished copying the files. 
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PROD ane 


8 UTILITIES 


seeve returned 8X 
iReetore OX 
sz 


BX,OPPSET ERRISFOAMRAY 18ave deta is registers 
1 in thie epecific order. 


CEsERRISPODS, DS 
bs 


PEEL EE EEL 


SX1P_ERR_HAVE: 

}3f oeing ENS memory, cove EMS sepping context sad sep our page- 

Jew en nnn menn eenen enn ce nn eseneensnneccaan —nweennenenennnenneeeneccceccecsene 
ENS_FLAG, 
EMS SAVE_SEIP 

an, dis }Seve mapping context 

ox EMS_HANDLE 

78 


E358 


ASA 
JMP_CLEAN UP 
aa, T4000 ~ 
8x, 8x 

Dx, ERS _MANOLE 
676 

AS, AS 

SMP _CLEAN_ UF 


18ep page 


EWS_SAVE_SxID: 
3X, DATA_SECHENT 
28,DATA SEGMENT 


copy or in the middle of one. 


1det poioter te filenane 
iGet source file flega 

See if source file opeo 

Yee, check deetisetion file 


move poioter to filenane 
)Copy queve pointer 


if fixet search. 
find firet. 
iMo, chenge cmd to find cext. 
Prsoleti 


1cail Dos 
+If file net found, purge 


sindicete source file 
tcombise peth end filecane 
Tpoint to filename 

repen, rend only seceee 


mac 
yerror in file open. 
CMP 1400 if too many open filee. 


OMP_CLEAN_UF: 
= 1If so, try egein leter 


iMlee, had filename. 


ieere, handle for eource file 
t quese ptr, indicete that 
; ae file opeend. 


SI points te the firet eotcy in the queue. 


1Get deatinetico file flaga 

5 1@00 if deatinetion file cpen 
READ_P1LE 1Deet file open, copy data. 
Get DesT_wAME 1Gen filename from queve 

an, Ice sereete destinetion file 
cx,cE inorms] ettrihut 

218 

000_CREATE_DESsT 


AX, (S104) 
AL,AL 


OPEN _DEST_ERRi 
in Ss AX,4 18se if ton aery, cee ry 
MP _CLEAM_UP tf se, wait tll 
SGORT PUNGE_PROM_QUEUE iIf other error, hires file 


C8 1DSST_HNDL, AX 
SI, C5:QUEUE HEAD PTR 
arte pre (sf+4),T 


jSeve deatinetion handle 
jGet pointer to filenase 
i8et deatisetion file open 


CE, CS1DATA_SUFF_END +Piod end of heffer 

CX, CS:DATA_SUFF_START ;Get sise cf buffer 

cr,4 

84, Ca:s0uRCs mMDL 1Get handle 

DX, CS1DATA_SUFP_START ppeint tc dete buffer 

AX, SPs +Pead file 

218 ieeli Dos 

WRITE_FILE 3%f se arror, continue 
bI,1~ 33f error, close filee, 
SPORT CLOSS_PILES 2 areas dest, end purge. 


iwrite dete to fiie, 
fore. acwnwnanennnnccnnennnnnaneeerennnenennnnecennnunweeennnenen-nuene 
WRITE_PILS: 
8I,cx iSave oun of bytes requeeted 
Cx, Ax i8rite number of bytes read. 
Ax, 408 iSrite file 
BY, CB sDENT_HKDL 470 deatioation 


yall Dos 


1Use DT as diek full fleq 
iKake eure ell bytee writtes 
iff not, diek fuli. 


inc jaet fleg to delete file 
or 


iTf copy complete, cloee filee 


jaee if et end of file. 
18, ekip cloes 
CLOBX_PILES: 
Se int k prs 
word PTR (S1+3},5 
8X, CS1SOURCE_HNDL 
a 388 1Cloee eource file 
218 
8X, CS 1DEST_NNDL 
u, 388 iCiese deetinetion file 
8 
DI,0x i@ee if errer duriog write. 
SUONT CLEAN_UF i If @0, delete end purge. 
GET_DXST_WARE Seo deet file cane ageis 
aa,ils iDelete partiel deet file 
ie 3 (DE etiif pointe to name.) 


1Get queue ptr, indicete that 
iIndicete files cloeed. 


ae ag 


iParge file nane fron quese. 


PURCE_FROM_QUEUE: 
nov 


DI, C8 1QUEUE_WEAD_ PTR 
81,081 (DT) 


1Got queve poicter 
1Get poroter to next file 
PURGE_PILX_LOOP: 


WORD PTR DSi(SI}, OFFFYH 18ee if good file 
PURGE_DOWE 
Cx, 081 (8T] 
Cx, 8T 


sCompute iength of entry 


jeeve painter to entry 
itopy queve eotry 
{Updete pointer 


WORD PTR DS1(DI], OPFFFH ;copy end pointer 
br 


CSiIDATA_SUFF_START,DI iUpdete etart of dete heffer. 


Stert with oxtendnd error iofo, 


WORD PTR DOS VERSION, 3SAS 

XF_ERR_RESTORE 
AX, SDSAR_ sReetore sxt srror info 
DE DEF oat) SRRINFOARRAY ipaine te eeved isfc 

) 


ore EMS sepping context. 


?Reatore sepping contest: 


y@eetore PSF end DTA 

Prone cence nee e nn ence rere teen ten nneenenn ence ne nnn nanan nn anneceereccceeeeceenes 
seove it 
18et PSP 


pusR 

ims = 

nov 1Ax 18et DTA 

Ist 

PoP 
ee 
jReaet the diepiaced interrupt 1wh, 23h, and 24h vectors. 


AN, 25248 

DX, CBs [VECTOR248} 
218 

AN, 25238 

DX,C81 [VECTOR238} 
218 

AX, 25188 

DX, C81 | VRCTORI NS} 
218 

os 


iveset ist 24h vector 
ireest iot 24h vector 


treset int inh vector 


ewitch hack to origiael etack, end return ts celler. 

nara EXIT: 

RESTORE sReotore ragiatere 

Dai MOTHIDS 
iseke sure interrupte are off 
84,C818%_REGISTER aevitch to origisel atack 
SP, CO 1SP_REGISTER 
tioterrupte on 
icleer progrse atetue fleg 
iRetoro to ioterrupt routiae 


8; (acTIVE) 


{ GEIPATHTILE coplee the path from the queue and apponde the filecane from the 
7 OTA anaumed to be at offset 88h 

% Entry: £8181 - ARCTIX pet! 
A DL = $ = Source fil 
z 4 = Destination fi 
2 seit: cP clear - file opened. 


n icclude filename.) 
waya eppend filenane from DTA. 
eppend filename only if path apecifiad. 





(BCOPY.ASM continues} 
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Famous CORE Reliability. CORE file 
servers, workstations, subsystems and peniph- 
erals give you the reliability needed to protect 
your network investment. 


Powerful File Servers. The ATomizer 


> 386/20 and 386/25 floor-standing file servers 
provide mini-computer performance with 
= five full-height or ten half-height drive slots 

and up to 2.8 gigabytes of capacity. 


The ATomizer 386/20 desktop file server (not 
shown) provides up to 1.4 gigabytes of 
capacity. All offer uncompromised growth 
capability. 


High-Performance Workstations. 
Complete your network configuration with 
ATomizer 286/12 full-size and small footprint 
workstations. Both increase user product- 
ivity with fast system performance and 
high-speed network throughput. 


High-Capacity Peripherals. 

CORE 90 to 700MB, 9 to 16ms disk 

_ drives, high-speed 10 or 15MHz con- 

trollers and external LAN subsystems 

let you upgrade a system to a file 

server without sacrificing perform- 

ance. Protect your valuable data 
with COREtape backup units. 


Compatible with such operating 
systems as Novell, Star LAN and 3Com, 
as well as industry-standard cabling, cards 
and other network components. 


Contact your nearest dealer or CORE repre- 
sentative today. 










































Northeast Region: Southern Region: 
203/357-1339 407/997-6055 
Central Region: Western Region: 
312/439-0511 213/312-8130 
International Sales: 
407/997-6044 FAX: 407/997-6009 


i] Distribution through GBC Distributors, Gates, 

Graydon Sherman, Ingram, MICRO D-TPD 
and Vitronix. In Canada, contact 
Markham Intemational. 


Products listed are registered trade marks 
Of their respected manufacturers. 

CORE, ATomizer and COREtape 

are registered trademarks 

of CORE Intemational. Inc. 


J 


BCORE 


INTERNATIONAL 


©Copyright 1988 CORE International. Inc 










Alot of computer 
for your money... 
plus a one-year 
warranty! 


ofley 


Computer Products 














Mice-Indispensi 





Monographics Card | 
Text mode: 80 col. x 25 
lines; graphics mode: 
720 x 348; parallel 
port 
Mono Combo 
Monographics card and monitor 


Samsung Monitor SUERIT GNESI 


12” flat screen with 
$49 tilt and swivel base . 


$95 — Logitech® 


Bus Mouse 
Logitech C7 
Serial Mouse 


Serial Mouse 





EGA-480 Card EGA Monitor 








300/1200 Baud 
Internal Modem 








The Price/Performance Leaders! 


desktop publishing applica- 
tions, mice provide easy 


variety of software packages. 


MS® Bus Mouse . 
Genius® GM-6+ 


with Dr Halo HI™.. 


ser 


640 x 480, 256KB 14” tube, 1B” diagonal ; 64KB or 256KB chips. : 
display RAM....... $179 high-resolution ..... $349 Modems- Ai! are compati- | Comes with OKB, mare Pete riley conus 
bie 2th ipopalar commini~ | dable to IS2KB, 384KBior PC Version 
EGA Combo cation standards and have 576KB 
EGA card and monitor...................-..-.- auto answer, auto redial, / ONE «540 $99 


and auto voice/data switch- 
ing. External modems 
include LED status indica- 
tors and require modem 
cable for hookup. 


© 12MHz 80286 processor 

© 0 Watt States 

¢ IMB RAM 

¢ ].2MB floppy drive 

¢ Dual floppy/hard drive 
controller 

¢ 200-watt power supply 

© Keyboard. 










Bentley-286/ WZ 
Base IS ces oxcane $1095 


¢ With 40MB HD Seagate®, 28ms ......... $1525 
© With 70MB HD MiniScribe®, 28ms $1715 










Expansion Explosion! 


ble for 





XT-MFC-A six-function 
expansion card: 384KB 
RAM, serial port, parallel 
port, game port, clock/ 
calendar with battery 
backup, and utility software. 


AT-MFC-for 1BM PC® or 
AT® Up to 1.5MB memory 
expansion, serial & parallel 
port. Comes with OKB. 


$110 











for a 













coe ee POF TF, gg ee FEE te tee er ew woe 






$79 
.. SLID 


























$55 EMS-Expanded-Memory- 


Specification card compati- 
ble with the Lotus® /Inte!l®/ 
Microsoft memory specifica- 
tion. Comes with OKB, 


MEM-576-Memory expan- 
sion card that fits in a short 
slot and supports either 

























AT Version 






































‘ 300/1200/2400 Baud Orchid Tiny Turbo- Coprocessors 
calor at i premio” Internal Modem... ..§139 | 80286 processing speed for 8087-3 (MHz)... $119 
graphics card ........ $49 CGA monitor ...... $239 300/1200 Baud your PC. lee (8MHz) ....... Bee 
External Modem ....$89 | Only .......... $279 80287-6 (6MHz) ...... $179 
Color Combo 2400 Baud a 80287-8 (8MHz)...... $259 
GGArcard anduMonitor . i .cccca ee een ne $289 External Modem .. $159 8028710 (1OMHz)..... 
































: 


Bentley-286/ 10 


© 1OMHz 80286 processor 

¢ 5I2KB RAM 

¢ 1.2MB floppy drive 

® Dual floppy/hard drive 
controller 

¢ 200-watt power supply 

¢ Keyboard. 





LULUDTAA TTT E TTT 


FEI 


Base System ....... ees Base System 
© With 40MB HD Seagate, 28ms ........-+-- $1419 
© With 70MB HD MiniScribe, 28ms......... $1639 











¢ High Performance 
¢ High Capacity Storage 


PC Hard Disk Kits- 
Quality hard disk kits for the 
IBM PC and compatibles. 

Each kit includes a half-height 
Winchester hard disk, hard disk 
controller, cables, software, 
mounting hardware, and 
illustrated manual. 


20MB MiniScribe (65ms) ........... 


30MB MiniScribe (65ms) ...........-.-... 
40MB MiniScribe (6lms)............ , 
20MB For the Compaq Portable ... .. 


360KB Diskette Drives- 
Convenience and compatibility. 


RBIARCS .....- + cue $99 
or / i $109 





AT Hard Drives 


e High Quality ¢ Low Price 


¢ One-Year Limited Warranty 


40MB Seagate (28ms).............. $439 
43MB MiniScribe (25ms)............ $459 
7IMB MiniScribe (28ms) (Reg. $649). 3569 











AT 1/O-Serial port and 
parallel port. 


Onlyp yer tisgs:ss:< + ° $59 





PC I/O-Serial, parallel, 
and game port, and clock/ 
calendar with battery backup. 








Ce ee ee ey 


CIRCLE 275 ON READER SERVICE CARD 





Bentley Turbo-10 


¢ With 30MB HD MiniScribe, 65ms......... 
° With 40MB HD MiniScribe, 6lms......... 959 












¢ Turbo-charged XT- 
compatible 8088 processor 
running at IOMHz 

° 640KB RAM 

® One 360KB floppy drive 

¢ Controller 

¢ Eight expansion slots 

¢ 150-watt power supply 

® Keyboard. 

























Panasonic 1092i 
Printer-Cost-effec- 
tive and fast! Prints 
_ 240cps draft and 
4&8cps near letter 

- quality. Nine-pin 

rs print head and parallel 


interlace. 
Only. . . $349 





















Computer Products 


1700 Still Meadow Cove Round Rock, Texas 78681 
Amazing prices on quality computers and add-on 
products. Free UPS ground shipping in the con- 
tinental USA. Thirty-day, money-back guarantee 
(Does not include return freight). No surcharge 
for MasterCard, VISA, COD, or cashier's check. 
Fortune 1000, university, and institution purchase 
orders accepted with approved credit. Prices are 
subject to change without notice. One-year 
limited warranty. 
Sales Hours: Mon.— Fri. 8 am — 9 pm 
Sat. 9 am — 5 pm 
Tech. Support: Mon. — Fri. 9 am — 5 pm 


Order Toll Free 
800-234-4442 


Tech Support: 512-250-8202 
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___ Introducing the most 
highly acclaimed word processor 
since WordPerfect 4.2. 


At WordPerfect Corporation, we viewed the re- Ask your dealer about 5.0, or talk to someone 
lease of WordPerfect’5.0 with a lot of excitement and _ whois using it. We’re confident that once you've tried 
a little trepidation. After all, we took WordPerfect 4.2, _ it, you'll never go back to your old word processor. 
the world’s favorite word processor, and changed it. Even ifit’s WordPerfect 4.2. 

And even though we made WordPerfect 5.0 easier For more information, call or write WordPerfect 


to use, more powerful, and more feature rich Corporation, 1555 North Technology Way, 
than 4.2, we wondered if loyal users would WordPe Ct Orem, Utah 84057, (801) 225-5000. 
agree with us. (In Canada, call 1-800-267-2499.) 


Today, we're glad to say that the response 


hasbeen neeble Pemlecrryehereae Sv WordPerfect 
as been incredible. Peopleeverywhereare =“ 
discovering that WordPerfect 5.0 has replaced “ NX CORPORATION 
4.2 as the world’s best word processor. XS CIRCLE 508 ON READER SERVICE CARD 


WordPerfect is a registered trademark of WordPerfect Corporation. 


@ UTILITIES 


CF eet 


GETPOTAFILES: 


GETPATMPILEL: 


GETPATHYILE_EEIT: 


GETPOTHYILE ze 


+ GST DEST MAME creates the destinstico file name from the queue. 
bx - points to foily specified destiastian filename. 


| eeusercencenccecgearecesenccces eacescces, 


3 Baste 
GET_DEST_GAME PROC 


+ arrer as file opao. 


ex, 75 
DI,C8sDATA_BUPF_WTART 


AL, AU 
GETPATHY ILE@ 
OL, DL 
GETPaTHPILEL 


@YTE PTR ANI [DI-2],~\~ 


GETPOTHPILE_ERIT 


ex,15 
aL, *\* 
Dr 
SCASH 
or 

Dr 


os 
cs 


st, OFFSET COMMAND_TAIL+1ES 


ex,t3 
wovan 


ANSUNE C3:COOE 


UI ,CSIQUEUE_HBAD_PTR 


DI.6 

AL,AL 
cx, 75 
SCASH 


DX, CS:DATA_DUFY_START 


criticel error fl 


WORD FTR CO: [DOS_VEASKOR], 3SA5 


DOGPSPCALL_ OK 
oe 
DI 
DI,CStCEP_PTR 
aYTt PTR ToT) 


PRODUCTIVITY 


REWOVE desllocatas tha memory hinck addressed by AX sed restores the 


interrept vectora diapleced on jestaliation. 


fatry: 
Belts 


Ee - segpent to reiesse 
cP cleer - progras ueineteiied 
erty 


Bas leogth of string Peat 9 - can’t unk 


iCopy came to deta buffar 


7Gat @ byte 

setore @ hyts 

gare we at the and? 

3No, loop back 

s8ee if sourre or dest file 


316 the @ peth specificet ion? 
don't eppeed erc filename 


secan heckwards 
sPied lest \ in filename 


bs 1cGos 


Back op hafore & 


jmove UI pest \ ; 

31 using EAX memory, relesee it. 

: 

cur EMS_FLAG,® 

sx1F REMOVE _| eus 
an, de 
DX, EMS _MANDLE 
676 
it, ut 
RENOVE_EASOR 


soopy filename found 
IuTr 


ME 
SRIP_REMOVE_EMS: 


} 

{Kaleeoe the memory occupied by the progras. 

’ 
Puss 
Por 
nov 
Iur 
a 


co 


Get poicter to filename 
apoint to file nanes 


jaearch for end of lst eame ruse 


Ds 
DS rWOTHING 
Ax, 25008 

BE, ES ¢(IbToN) 
2m 


A, 25130 
OE, AK: (INT13z) 
21m 


AM, 25260 
OE, Es: (1wr2en) 
216 


ye 
sind: 


ipeiot to filename 


poiote: 
cote destinstion file Ter 


mov 
Le 
INT 
mov 
co PSP cells to DOs ie osiog 2. = 
ror oe 

ASSUME DE:CODR 
isee if pos < 3,1 
ing, juat call pos 


wor 
retrieve crit err fleg sdr ed 
@et Dos ie crit error s' Ss 


DEC ACTIVE 


sBeve registers 


1 
sMake cure pone of the vectors has beeo eltered. 
’ 


check interrept @ vector 
check ioterrept 13h vector 


icheck ioterrupt 28h vector 


iDeallvcate peges 


ifree given to 
3. original program block 
ghranch on error 





r) 
iMeatore the jeterropt $, ijn, end 28h vectors. 
, 


irestore interrupt 9 vector 


srestore interrept 13h vector 


srestore joterrept 28h vector 


srestore OF 


3 
jDeatroy the ASCII fiogerprint thet identifies the code sed seit. 
3 

WORD PIR (HEGTY) 


ideatroy fingerprint 
yolaar CF for esit 





pt 


Coll Dos 


pr 
OI ,Ca:CEP_PTR 
arts ptu Jor) 
DI 
Ds 


sretrievs crit err fla 
Set DOS io crit arror stete 


' gavenecs eves ell ¢ 


SAVE_REGS 


WEAR 

81 (@kt_ADDA) sGat address to return to 
a yeeve oll registers 

ux 

cx 

ox 

a 

sr 

pI 

os 

gs 

cs 

os 

DS :CODE 

WORD PTR | RET_ADDR) 


sBet DS = C8 
iketorn 
SAVE_pEGS 


jeeve returo eddress 
ireatore regiatera 


an 
WORD PTR CS: (RET_ADON] 
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CALL 


RESTORE_REGS 
RET 


jesit with CF iotect 


i 
3The ptogram cao‘t be uoisatalled. Get CF sod esit. 


REMOVE_ERRORs © STC 
oMP REMOVE_OXIT 

REMOVE ae 

J terwnennne ence eenennn ce eweteennen nena reveneceereeeneerneweereweveneneeteces 

} CHECKVECTOR ie celled by REMOVE to compare the segment pointed to by as 

j interropt vector egeinst s segnect vslue supplied by the celler. 

a) «Entry: aL - icterrupt number 

i Qxitr 8? clear - segneots do not match 

' OP cet = - sognecte setch 

Jacansecsaccnanerce: 


CHECKVECTOR 


get vector 
strasefer segment to All 


jpoint to filenames 
jLoad files io 
saat 


DATS _MUPT_@TART, DI e 
count stne ¢ 


Ime FILE, 
: 
iTerminate snd remaie resident io memory. 
a 


ACTIVE 1sllew backgroued tesk 

AS, 21880 itarminata with ERRORLEVEL = § 
OF, (OFFSET ESD_OF_OATA-OFFSHT COOE+15) ONR ¢ 

ENS FLAG,S 

PINAL OWPALLL 

OF, (OPFSHT DSTA_HUFYER-OFPOET COUE+15} 8hN 4 


PIMAL_IOOTALL1t 
20 


PIMALIOOTALL 


(BCOPY_ASM continues) 
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FAX #(602) 246-7805 


Order Line — 1-800-421-3135 ~~ saiend eur ie perers ath 
Order Status snd low pricing and technica 
scactiee: = WAREHOUSES ATA. “itiendetins or, 


PRODUCTS 





HOLIDAY SPECIAL 


Complete Brand Name Mono Computer System 

w/Epson Printer 
8088-10 MHz 
80286-12 MHz 
AT&T 6386 WGS 


Accessories 


Brooklyn Bridge Universel . . 
Copy IPC Deluxe Bd... ... 
Curtis Ruby Plus 
Mach Ill Joystick .. 
Masterpiece Plus . .. 
Stedi-Watt " 

150 Wett Power Supply. 
Logical Connection . 


Boards 


AST Advantage Premium 512K 
AST Rampage/2, 512K 

AST Rampage 286 Piue, 512K . 
AST Sixpac Pluew/64K 
AST Xformer 
Everex-2MB AbovePC . . 
Everex~3MB Above AT ... 
Hercules Graphics Plus 
Inboard 386 PC . pene 
Intel Above 286. 512K 
Microsoft Mach 20 . 

Orchid Tiny Turbo . 





COMPUTERS 


386 Sky Scraper 
Model 10 . 
8068's 
Acer710 .. .. 
80286'e 
Acer900. . 
Everex 286, 1OMHz, ows 
Everex 286, 10MHz,1WS. . 
Everex 286, 12.5MHz, OW S. .. 
60386'e 
Wyse 386 


Laptop Portable 
Computers 


Epson Equity LT Cait 
Sharp-AliModels . Call 
Toshiba — All Models Cait 
Zenith — All Models Call 
NEC Multispeed:2 . Celt 
All Other 


NEC Products Call 





~— HARDWARE - 


$1249 
2369 
2795 


EGA Boece 


AST VGA Plue 

ATIEGA Wonder 800 . 
EVEREX VGA EV875_ 

NEC 1026 . a 
Orchid Designer 800. 
Orchid Pro Designer ... 
Paradise VGA Pius 
Paradise VGA Prott 

Zenith VGA 


Hard Cards 


PiueHardcard 20 MB 
Piue Hardcard 40 MB 


Hard Drives 


Mimscnbe 20MB . 5 
Seagate20MBw/Cont .. 
Seagete 30 MB w/Cont 
Seegete ST 125w/Cont .. 
Seegate ST 138 w/Conl 
Seagate ST 251-0 


Keyboards 


Keytromes KB101-1 
Keytronics 5161... 
Keytronics $153... 
NTC Enhanced 101 





AT&T 


AT&T 6300 WGS, 10MHz 
AT&T 6286 WGS, 12MHz 
AT&T 6386 WGS, 16MHz 


AT&T 6386, 20MHz, 135 MBH.D. .. 


$899 
1499 
2199 
4599 


AT&T 6386E, 20MHz, 135 MB H.D. Lan Server Tower 5399 


Emerson 
UPS 200. 
UPS 300 
UPS 800... 
UPS 1500... 
PC-AT (700) 


EGA Monitors 


AMDEK 722. . i 
Mitsubishi Gramond Scan 
NEC -Muittieync ll... 
Sameung CM 4531... 
Sony Multiscan 

Zenith 


Floppy Drives 
Teac $14" 360K $99 
Toshiba34°144MB 14a 
Toshibe 314° 720K x 129 
Other FemoueBrends Low Price 


Laser Printers 


Toshiba Page Laser . $2999 
OkidateLaserSw/l/F . .  . 1819 
AST TurboPS . 2 3199 
Panasonic 4450 1669 


Incredibie Vaiues 


Monochrome Board w/pnnter port 
(Similar to Hercules Graphics). . $5: 
Data Copy Microfax Board . Call 
Amdek CD Laser Drive Colt 


Mice 
Logitech 


Microsoft Buew/Pamtorush .. 
Microsoft Seriel w/Paintbrueh 





Modems 


AZ2400INT.  .. . 
ATI2400 INTEPC . . 
Everex 300/1200 
Everex 2400 INT . 
Everex 2400 NMP INT 
Everex 2400 NMP EXT 
Hayes 1200 

Hayes 2400 

US Robotics 2600E 





Monitors 


AMDEK 410 Si 
SameungFlat.... .... 
Sigma Lazerview . . 
Magnavox AGB 
NEC GS Amber . 
Princeton HX 12E 
Princeton Max 12 
Samsung TTL Amber wititt 
Samsung Color wilt 
Viking 

Viking I 

Viking 10 Color 

Viking 2400 


Printers 


CITIZEN 

Tnbute 124 

MSP 40... 

MSP 45.. 

1200. 

1800 

MSP5O. . 

EPSON Call on all models 
LQ 500 

1O650 a 

NEC Producte 

OKIDATA ~ Cell on all models 
OKI320/3214 é 
OKI390 . 

OKI391 

PANASONIC 

1080-142 

1091-12 .. 

1092-1. 

1124 

1824 

1592 

3151 

STAR MICRONICS 


Co-Processor 


80287 (Inlel) .... $191 
0287-8 (Inial) 230 
0287-10 ... ..... 287 
8038720 879 
8087.2 {Intal) 149 
8087 (Intel} WS 


FREE SOFTWARE! 


Purchase over $100 end receive one of Jhese diske ebsolulely FREE! Purchases 
over $250 gel two free disks, over $400 gel Ihree, or gel all four disks when your 


purchase is over $500! 


1) MIXED BAG, 2) PC-WRITE. 3) FONT-SET. 4) OR. OATA LABEL. 








«Minimum Shipping on software is $5.00 

+ AZ orders add 6.7% ssles tax. 

+ Personal/company check allow 14 days to clear. 

+ We accept Purchase Orders from authorized institutione 
for 3.5% more than cash price. (Please call first.) 


+ Allretums ere subject to our approval. 
« There will be a 20% restock fee on all returns. 
+ Sorry, no refunde on open software, due to copyright laws. 








We Stock SAVE 60% 
All Available ON Our Everyday 
Products Prices 


1-800-421-3135 





THIS MONTH’S SPECIAL 
MICROSOFT PC Excel 
SPECIAL $247 


We Cater to the First Time Buyer 
Call our friendly technical service 


(602) 246-2222 
— SOFTWARE - 


DBase IV 
CALL 





Accounting 
Dac Easy Acct, Ver3.0.... . ... 


Quickan .. p 

Dollars & Sense. 

One WritaPlua . on 

Managing Your Money 4.0....... 
W/PDQ . 


Peachtree Business Accounting “148 


Communication 


Programs 
Brooklyn Bndge reas 
Carbon Copy Plus ‘ 
Crosstalk XVI. 
Crosstalk MKG.. 
Flying Dutchman . . 
PC Anywhere 11! 
Relay Gold 3.0 .. 
Smartcom Ill 


Data Base 
Managers 


Quicksilver Diamond . 
Revelation Advanced... 
RBase ForD0S ... 
Relata& Raport. .... . 
VP Info 


MS-DOS/UNIX 


Educational 


Microsoft Lerma) boos . 
Turbo Tutor Il. 5 
Typing Tutor Vv. 


Entertainment 


Chuck Yeager Flight Simitr .. $35 
F15-Strika Eagla i 
Hacker]... 2... dl 30 
KingaQuad. .. ... . vad 
Cer ene rete a 38 
. 8 
Scenery Disk 1-7 ' 
Silent Service .... 
Speller Bee wivoice .... 
Star Flight . 
Sub Battle . 


Graphics 
Boeing Graphics 
Chartmaater . 
Diagram Master 
Energraphics 2.0. . 
First Graph 
Harvard Graphics 2.1. 


Microsoft Chart 3.0 
Newaroom . 

Newsroom Profassional 
Printmaster Plus 

Pnntshop fe 
Printshop Companion .. . 
Pant Shop Holiday . 
Signmaster . 





Languages 
Microsott Pascal 
Microsoft Quick Basic... .. .. 
Microsoft Quick C 
Ryan McFarlan Fortran ... 
Ryan McFarlan Cobol . .. 
Turbo Basic . 
TurboC 20... .. 
Turbo Pascal 50 
TurboCPro... 
Turbo Pascal/Pro 
Turbo Prolog 20 
Turbo Prolog Toolbox. 


CAD & sah" sont 


Generic Cadd 
FastCad . + 
DesignCad 2D or 3D 
Easy Cad 2.05 
MathCad 2.0 . 


Project Manager 
Microsott Project $299 
Super Project Plua .. ae 
Timeline Pro Ver. 3.0. 

Total Havard Manager3...... .. 


Se age a 


Microsotl PC Excal .. 
Plan Partect ... 
Quattro .... 
Spreadsheet Audi 
SuperCalc4 .. 
Surpass .... 

VP PlannerPlus . 


Utilities 


Utiiities 
Norton Commander 2.0... .. 
Norton Utilities 4.5 2 ....... 
NumericalMathods .... 
PC Toola Deluxe .... 


Rightwritar ... ... 
Sidekick Plus... ... . 


sos... 

sOzPlus . .. 

SuperKey ... seat 
Turbo Lightning .... ... 
XTree Pro . 


Word Processing 


Easy Extra $54 
Microsotl Word40....... . - 105 
Multimata Advantage II ‘ 


Webster Thesaurus 
Will Maker 


Word Perfect Library 2.0 
Wordatar ProPack 5.0 
Wordstar 2000 Plus .. 
Wordstar 2000 Plus Legal . 


We Also Feature 
Microsoft 
Software for the 
Macintosh 


Call For 





Inte: Lesage 
Desktop Publishing g Items Not 
Pagemaker Ver 3.0,........... $475 pola ieee Li sted . 
PFS. Firs Publisher2.0.... ... First Choice ........6 , ei yee os 
Ventura Publisher 20... Framework ttl ur 
Microsolt Works... « 
ok oes we 
Diskettes PROOUCTS 
Bernoullicart 10MB. &”.... 
MESNINE Retina 2727 W. Glendale Ave. 
Maxell 1° DS/DD.. Languages ' Microsoti Windows 268 Phoenix, AZ 85051 


3M5v° DS/HD 
3M5%° DS/DD 
3M600A Data Tapes . 





* All Prices are subject to change 


AltMicrosoft .. 
AllBorland...... 


covevee Call 





Microsolt Windows 386 . 
Core Fast . 





1-800-421-3135 
1-602-246-2222 





No Charge for MasterCard or Visa 


* Sorry, mo COD orders. Phone Hours: Monday thru Friday 6:30 a.m.-9:00 p.m. MST = 
+ Minimum phone order $50.00 Saturday 9am-Spm MST. ==. 


* We do not guarantee compatibility. 
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PRODUCTIVITY 


@ UTILITIES 


PUTISQUEVE ie celled copy the fully quelified filensmes into the gueve. 
Entry: E@tbI = Points to open entry In queue. 


WEAR 
ANBUME CB¢ CODE, DE: CODE 
now AN, DI 
nov DE,2 
and Er ,DS 
XOR AN, AR 


yeave pointer 
move tva eeciis strings 
smove paet pointer 


pinitielise file fle 


scopy filezeme 


idecrimeet name conater 


x7 6B point to nest sveilable 
WORD FTR 3B (D1) ,erxrrD 7 apace in queue 
br 


3 Buffer spece to be aend once the program ie resident. 
jucueceusvorvccssenscescacrsravacsecrerersereeutenncecounenncavessamnervencsss 
Fe 8 

re Po + 258 
re yateck for resident routins 


BTACK_SPAC! 
pata_Buryep sboffer for data 


re 
rc + 4094 
re 


re 
EHD_OF_DATA 


pauccoccucsascccrnssccecersataueetnssseunescousexevaunusssssencezscsnenesesene 
y IDITIALIES 
aun eoneeccececsccnncensnsccnearnusnnsecscccusssanecesencsecosssresssancses 
Ds “Bource file act fomnds™ 
bs “Bad terget paths" 
"can't inetell§~ 
“Dup. file nemes$” 
Bed Bwitch$* 
*(Alreedp joetel1ed)3- 
"EMS driver error$" 
*Gainstell queued§" 


e 1Seguant of inetelled code 
ALRDY"INBTALLED s sbcopy elready inetullad flsq 
ber_pisp BB ? sGefeult diek drive 
Ens_READED bs EMKKXEB sine driver beeder 


PROC EAR 
ANBUME CE:CODE, DE¢CODE 


IMITIALIES 


now DE, OFFSST PEOGRAK 
CALL «—-REBSAGE 
LD yelear DF 
Get pos vereion, 
Ep se ge ae en 
nov an, 30) 1Gat DOS veraion 
ist 21. 
xcaa AL, AN aPut vereion in proper oréer 
HOV a Dave D06 vereion 


Get defeult disk drive. 


sinitielins fingerprint 
aeero AN for start 
akeep C8 velas in AN 


iimoremeot asarck segment valne 


Heed smc 4€ currert 
segment ie leoped keck to 
jasarck thie segment fer ASCII 

3 fingerpriet 


aEdeys 


sloop back if not foond 
yCleer irsepllnd fleg 


3 
4 


EBs ( ACTIVE) iDen’t let background active 
OTHES_pec,zs inetellad code segment 


ti Bt 


sPeree the command line tor Temove waite 

Je cnereee ence ene meen en eeeer. pawn Ses Sass ae 
now Dr, OFF ai COMMAND TAIL iPoint command line text 
now cL, (D2) 1Get leogth of command line. 


oR cL,ct 

mur BwITcHEs 
er TEARINATE 

SWITCHED: 

FOR 
Ine 
PUBB 
Puss 


jRave pointer for later cr 





BWITCHARLe 
Nov 
REPNE 
IME 
nov 
AND 
car 


Put evitch in AL 
s8can for cad iica switches 


aconvert 
i@ee if psineteil witch 





i800 if expanded memory avitck 


Allegel avitch 
iCleen up eteck 


SWITCHES2¢ 


set noinetell fleg 


SWITCHES: 
set sxpanded memory flag 


aE BEG GBERHEE abEegE 


rPeree the command line and creste B complete filsspec. 


Jaren ee eme ens pee en ee nnn een neem en ene mens epee nnn en ennn en emn en enenenecoeneeesnn= 


PARSS« vor s@et beck pointer to cad lias 


Te 


seave folly epecitind name 
1 ine sete plece. 
ineve 2nd file painter 


i 


iprocees 2nd filenane 


th 


aVerify thet source file asiste. 


Jonenenennaasemnnne ena mena cn en en ennna + nen senneneneeceneneraesssewcerseresss 


speint to source filename 
thormal file asarck 
sPind firet 


iget 2nd file pointer 
iPile eat found 
iPrint error asg end teroinste 


EEE LEE 


(ee emeens 
sbetoraion if the destination ppecificntion in « petk or B complete filename, 
see if path by netting defevlt path to destinstion. 


VERIFY_vEsT: Push OB 
bs, (01) yGet deatinetion disk 

{OFFSET Eitb_OF CODD + Jen 
(81) .De yDeve current path in 
ree PTR [81924,°\" 3 eefe place, 
LJ 


a€onvert te bex 
3Get enrrent directory 


SEE 


s 
a 
s 


Get path to destination 


PEEL 


;Point DB te saved path 
Restore peth 


aappend \ to indicete path 


g55258 


stry tpiled, aserch for file. 


VEOIPY1: 


tWormal eearch 
wind firet 


3£4le found, vere done, 
car rekeek for bad path 
path found, mist be file 


sbad peth, print path 
# pet found. 


rsT 


VRDIPY_ERRORS 


a3 i 


verre s Downs 


iGheck te sea if the filenamee pre the name, 


Jome rece en nen nennnnnnne eessccesetsesvamasawesoneeeeusscsceesesesseene een 


aT END_OF_coOD 
Compute length of name 
}compare etginge 


3600 if Gest ip peth 


78cen source for \. 1f not 
3 found, erc and dept ere 
7 An the esme directory. 


sheme, print error asesege 


pear uRETH 


yaee if bcopy instellad 


spoint to file names 
ppoint ES to inetellad code 


DB: atid] 4 Bait till background not 
TOAD : 1 ective. 


RY Det eveue, we PTR) 1Cet etart of queue. 
ear ? (BCOPY.ASM continues) 
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Ifanyone 
tries fo tell 
ed that a 
fits Liam 
the page. 





Microsoft. QuickC. 





Quick. 


Despite what some software com- 
panies are saying, one language Just can't 
be all things to all programmers. Which 
is why Microsoft offers a language for 
every level. 

When youre starting out, you need 
learning tools that make it easier. Take 
our Quick languages, for instance. Each 
one features an integrated development 
ae environment that puts 

a powerful editor, 


eC compiler, debugger 


_ and on-line help with- 


in easy reach. And of 
course, all Quick languages are mouse- 
driven, so all commands are just a point 
anda click away. 


© phy 1988. Microsoft Corporation. All rights reserved. Microsoft, the Microsoft logo, MS-DOS, CodeView and QuickC are 


@ trademark of Microsoft Corporation. 


More specifically, Microsoft® Quick- 
BASIC comes with on-line support: QB 
Advisor serves as a state-of-the-art elec- 
tronic manual, and QB Express can teach 
you how to use the environment in just 
minutes. Of course, you'll be more produc- 
tive even faster with our new Easy Menus 
and the instant environment. 

Or maybe you already know how to 
program and want to be introduced to the 
power of C. 

Microsoft QuickC’ is your language. 
The fastest way to learn C: just use its inte- 
grated source-level debugger and advanced 
graphics capabilities. You'll be up and writ- 
ing C programs in no time. Just like the 
name implies. 


and Making it all make 
206-882-8661. 


registered trademarks 
more information call (800) 541-1261. Customers in Canada call 1-416-673-9811. Outside North America, 


Microsoft.C 5.1 Microsoft. BASIC 60 





Professional. 


Professional programmers are in a With its talent you have the ability to 
league all their own. So are the tools create smaller, faster executables. 
Microsoft provides the professional. Which isn't to say Microsoft C Opti- 

Each of our profes- mizing Compiler doesnt have a few talents 


sional languages offers ie of its own. Lightning fast at running execut- 
the complete develop- WOROPERFECT. WorPrect® ables, it also features an incremental linker 


ment solution. Includ- and support for various powerful platforms 
ing the acclaimed like MS-DOS’ and Microsoft Windows, as 
CodeView: An optimiz- well as Presentation Manager. 

ing compiler for power. So no matter what level of computer 
OS/2 support for access programmer you are, Microsoft makes a 
to the next generation language that lets you be the best you 





of computing. And Gr lnouages paki Carn possibly be. Which goes to show you, 


Microsoft Editor for the — sersuse Micresptnguage. One language company really does fit all. 


most sophisticated source code editing. ® 
As for the most powerful BASIC ever ahs 
to grace a PC, theres BASIC Compiler. Making it all make sense. 


Pople is a registered trademark of Aldus Corporation, Lotus and 1-2-3 are registered trademarks and Metro is a trademark of Lotus Development erpereion. R:BASE is a 
registered trademark of Microrim, Inc. Oracle is a registered trademark of Oracle Corporation, WordPerfect is a registered trademark of WordPerfect Corporat 





@ UTILITIES 


AX, OFFPFS 
E81 {DI}, ax 
Loab_QUEUE2 
1, 881[Dr) 
LOAD_QUEUEZ 


a g18g3 


i3 


sFind and 


SYTE PTR £51 {DI+5],62c8 
iD 
cur: 


FTeat for the Eko o driver. 
PusB 
PusD 


ENS" MANDLE, AB 
An, Teen 


“pease BE S3RGES SERS 


peintars needed for quene. 


nov AN,OATX SUFF NTART 


t intercupt th, 1zk, sed 26k 





PRODUCTIVITY. 





11s queue empty? 
tyes, continue 
tGet painter to next file 


srestors Ds 
scopy flinnanes into queve 


tanshia background task. 
#Terminete witk RC + 


spoint Bf to installed code 
janable heckground taak. 


jatore it 


7enP opcoda: 

imex sparck length 
patert ot address 
#do thi 

iSranck ff aarch failed 
iverify thie is it 
sbranok if it ie 

sPasune joop if it’ 
pagarch again 

paearch 


tloak for the opcode 
inet foued if loop expires 
verity his ie ie 


Critical srror flag not found 


get fing offest address 
istara it 


tTest fer ems drivar 
1Get 28 vector 


ibeing the segment from the 
67k vecter, took at nffast 
h a the next § 
bytee with the expected 
ENS header. If they arm 
the sane, EMS driver 
frond. 


iEMe driver srrer 
Check statue 
iGat page frame sagnent 


sBave weg nf EME page frame 
IGet page frane ssgment 
iTequest 2 page 


38eve Zee handle 


skap page 
imap page & 
sidentify umer 


sent beffer paraneters 


pisitiaiize queus 





PC MAGAZINE © JANUARY 17, 
304 





SE, OFFSHT TIMERINT 
218 


ae 22a 


ono Pre rwTs2 
wor PTR inl20{2|,28 
Ax, 25124 

DX, OFFSUT DISKINT 
245 


tistercupt 12h 





AX, 25264 
zis 


PEEEEL ESET EEL PEE ELELEE 


iDeaiincete the programa environment block. 


get environment 
riree it 
remet £8 to the cods segment 


hoump to code above dxte eres 
XIMITIALIBD 


peesaeaen: 
1 Seed message to scrmen 
oe 


CRLYS 
MESSAGE 


MESSAGE 


J Auewarsnecancancnsuacensausansscennanesnnceucesnansensesonesenesemecca 
2 PARSE _FILBWAME creatas a proper patknase for s filename 

1 «fotry: SI - pointar to aaciia fiisnane 

t br + pointer to buffer to hoid rasuiting patknane 


PARSX 
36can tili character found 
jBeve return £1 
1000 if carr: return or 
1 command switch. 


SHORT PARSEST 
PARSEGit 
WORD PTR jDI-i),0 17@ ac, foke p mudi file name 
PARSES2: 
}Look for diak apacificatinn 
pec eI 


YTE PTR 1{61], "2" 
PARSEL 
AL, DEP_DISX 

OL, AL 


ybeckup to befnre 1st ckar 
inme if disk specified 


eave srauit disk number 
iConvert te aacii 

aX, 

GRORT FARSB2 


1Get disk specified 
sconvert te caps 


seonvert te hinsry 
sLoad disk specification 
ve start nf path 


PARSB2 


sTosw 
stock for directory apacification. 
NOV BE, Or 1 
AL, *\" | 


oe if starting from ropt 
, akip appeed of patk 
rt at root 
ve current painter 

ipeiat tn dest beffsr 

sGet default patk 


BYTE PTR [31] ,AL 
ied 


iMar 04 char is patk 





racan fnr and of patk 
mova hack befsre sere 


JT mo patk, don’t sppend an 
1 axtre \. 
PARSE714 
iGet firet cher of name. 
1If po name, skip sppacd 
ckup ao cker can be rersed 
31f name, saparete from path 
7 with a'\. 
FARSD2: 
rieok fer filename specification. 
HOV cE, 75 rmaa 75 ckaractare ins nane 
OR AHAB i¢leer seat cker hoider 
PARSDA1 
CALL —-SCAKFORSEP Get character, if seperstor 
ac PARSES: 1. ocker, exit. 
sTosD 3G00d, 1» Copy to dest. 


(BCOPY.ASM continues} 
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MUTOH 


Wish for a 
Pen & Pencil Set. _ 


This holiday season, why not wish for the most usefulg J 
pen and pencil set ever for the professional—a MutdtP tp pencil 
compatible plotter. a) ’ . 
The F-910A, for example, takes either pen or pencil, 
and delivers resolution to 0.0004 inches for 
incredibly sharp, clear lines that make great 
copies, even with low-cost photostat systems. 
It’s also fast and efficient, running as fast as 
44.5 ips speed with acceleration up to 5.7G, 

so you don’t get behind on those busy days. 
For pencil operation, the quick-loading cartridge 
holds up to 40 leads, enabling longer, more 
economical operation. 

This season, discover the joys of pencil plotting from 
Mutoh, the innovator of quality plotting equipment. 





















NEW PRODUCT 
The F-910A plotter 
takes ether pen or pencil 
Resolution of 0.00047 

Speed of up to 44 Sips. 
Accelerates up to 5 7G. 
Pen/Vector Sorting Function 
HP-GL compantble 





MUTOH AMERICA INC. 
895 Cambridge Drive, Elk Grove Village. IL 60007 Tel: 312/952-8880, Fax: 312/952-8808. 
Western Office: 4883 East La Palma Avanua. Suite 505, Anaheim CA. 92807 Tel: 714/779-2226. 
MUTOH EUROPE Gmbh. Klosterstrasse 112 4000 Dusseldorf 1 F.R. Germany Tel: 0211/3613095 Fax: 211-362128 


In CANADA (West)604/984-4171 (Central)204/943-3010 (East}416/479-2223 


MUTOH INDUSTRIES Ltd. 


4, Naka-Maguro 4-chorne, Meguro-ku, Tokyo 153 Japan Tet (03)760-6111 
Tea 2422S750RAMUT J Fax (03)760-6506 Cable Address DRAFTERMUTOH 
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; s, PRODUCTIVITY 





1800 if leet 2 chare are aane 


10ce0 backwards 
;Firat, backup peat ‘\..° 
jleek for directory sep 


compute length of peth 
iow, pest last directory 


jecen forwards egaio 
iMove back past 


jesve last charecter reed. 
:Terminate strieg with 0 


FANSE_FILENAME 


: “beparoasee looks for fille perator chersctsre. 

3 Bntry: Derel - peieter to cherscter te compare 

} Exit’ ¢F clear - good character 

t Cr sat - file seperstor character detected 
+ AL = character read. 

t te = 


REM - BASIC FROGRAM TO CREATE BCOPT.COM 
CLE:PRINT “Croating SCOFY.COM °: OFED “BCOFY.com 
FIELD $1, 1 BA AS: CBECKSUBS=0 


As 61 


FOR J = 1 TO 16: READ BYTES: BYTE = VAL{*: 
CBECKSUBS © CHECKSUBS + BYTE: LINESUBS = LID: 
IF (BYTE < 256) TRE LOET AGE@CHRS(DYTE): PUT #1 

sext 3 

READ LIDETOTS1 LIWECBECES = VAL(°6E°+LINETOTS) 
If LIWECHECKS = LINESUMS THEN GOTO 226 
LOCATE 4,2: PRINT Error in line 5* 3; 260 + 

WEOT I 

CLOSE: READ FILETOTS : FILECHECES © vat (YILETOTS) 

IF CDBCKOUM6 <> FILECHECBS THEW GOTO 260 

FEINT: FRINT 

FRIST: PAINT 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 

DATA 

DATA 

DATA 

DATA 


10 * I: Goro 


etuliye: DYOTEN 
wD 








BCOPY.BAS: /f you don't have an assembler, you can create BCOPY.COM by running this program in BASIC. 
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960 DATA 
S70 DATA 
DATA 


4 Ce 
214792 





AL. 
GCANFOR_EBD 
AL, ODFB 


1989 








iGet cherecter 

Look for file delipiters 
apace, Comms, semicoles, 
equel sign, or tab. Or sey 
charscters with ASCII 
veluso ieee then 26 or 
greater then 127. 


Convert #11 letters to caps 


Convert to cape 
jeleer fleg 


ject found fies 


{BCOPY ASM ends) 


62, C7, 6, 12, C6, 
2! 16, 91 














multiple files without using more than one 
entry in the queue. 

The destination filename must be treat- 
ed somewhat differently from the source. 
As with COPY, the destination filename is 
optional. If any part of the destination path 
is not specified, BCOPY creates a path as- 
suming the current disk and directory as 
the default. If the filename is not specified, 
the source filename is used for the destina- 
tion. 

After the filenames are parsed, BCOPY 
uses the DOS Find First function to verify 
that the source filename is valid. If not, 
BCOPY prints an error message and termi- 
nates. If the source is valid, BCOPY 
checks the destination filename. 

Just how to determine whether the user 
has specified a destination file or just a di- 
rectory is an interesting problem. BCOPY 
assumes that the user has specified only the 
directory and tries to switch the default di- 
rectory to the destination name. If no error 
code is returned, then the destination must 
be a directory. If an error is returned, 
BCOPY attempts to find the file using the 
same Find First function used for the 
source filename. If DOS indicates that the 
path is invalid, then BCOPY will assume 





= Using only three 
interrupts helps keep 
BCOPY as compatible as 
possible with the myriad 
of programs for the PC. 


that the user has specified an illegal desti- 
nation path. 

If DOS indicates that the file could not 
be found, BCOPY then assumes that the 
user has specified a correct filename that 
does not already exist. To indicate to the 
resident code that the destination specifica- 
tion is only a directory, the verification 
routine appends a trailing backslash to the 
destination filename. 

Next, the two filenames are compared 
to ensure that the user is not trying to copy 
a file onto itself. Simply comparing the 


two strings is not good enough, however, 
since the destination string may specify 
only the directory. Therefore, BCOPY 
first compares the paths of the two file 
specifications. If the paths are the same 
and if the destination filename is not speci- 
fied, then the file specifications are as- 
sumed to be the same and BCOPY will re- 
Ject the copy request. 

Only after the filenames have been 
parsed does BCOPY check whether it has 
already been installed. If not, it remedies 
this situation, going through the standard 
litany of retrieving pointers to the INDOS 
and critical error flags, computing memo- 
Ty requirements, and initializing an EMS 
memory page, if requested. 

BCOPY uses three interrupts to hook 
into DOS: the timer interrupt (08h), the 
BIOS disk interrupt (13h), and the DOS 
IDLE interrupt (28h). Using so few inter- 
rupts helps keep BCOPY as compatible as 
possible with the myriad of cur- 
rently written for the PC. Using few inter- 
Tupts is also desirable in a utility that may 
need to be removed from memory, since if 
the interrupts are subsequently altered the 

cannot be uninstalled. 

In most TSR utilities, installing the resi- 
dent code is the last function performed be- 
fore terminating. Before returning to 
DOS, however, BCOPY must transfer the 
source and destination filenames into the 
background queue. To do this, the end of 
the queue is found by jumping through 
each entry’s pointers until the last one is 
found. A new entry is then created, and the 
pointer in the previous entry is updated so 
it points to this terminal entry, whose own 
pointer is loaded with OFFFFh. The point- 
er separating the queue from the data area 
is updated to point to the byte beyond the 
last entry in the queue. These relationships 
are diagrammed in the BCOPY Memory 
Allocation Map shown in Figure 2. 

Coordination between the resident and 
nonresident code sections presents a prob- 
lem about which whole books have been 
written. You can see the difficulty by not- 
ing that there is always a chance that when 
BCOPY attempts to update its queue, the 
resident code will itself become active. In 
such an event, the resident portion would 
read only a partially written queue. 
BCOPY handles this problem by disabling 
the resident code any time BCOPY is exe- 


BCOPY Memory 
Allocation Map 


PSP (256 bytes) 


Resident code 


Queue pointer > 


Data pointer > 





Figure 2: The memory occupied by BCOPY is 
allocated according to use. Once resident, all 
sizes are fixed. 


cuted from the command line. 

The nonresident code disables the resi- 
dent code by incrementing the ACTIVE 
flag. The resident code checks this flag to 
determine whether it can take control. If 
zero, the resident code knows it is clear to 
activate. The resident code increments this 
flag each time it becomes active. The non- 
resident part of the code also checks the 
flag, which is set and cleared so that nei- 
ther part of the code can activate while the 
other is currently active. 


THE RESIDENT CODE The resident 
code is the part of BCOPY that does the ac- 
tual copying. Each time it activates, it first 
checks that no disk operations are current- 
ly active and that DOS, if active, is run- 
ning only one of the minor I/O functions. 
Since the ins and outs of when to activate 
resident utilities have been discussed at 
length in previous PC Magazine columns, 
I needn’t discuss them further here. 

The resident code must go about its 
business quietly—that is, without disrupt- 
ing anything. To achieve this, BCOPY 
uses every trick in the book to save the cur- 
rent context of DOS each time it is activat- 
ed. Fortunately, the later versions of DOS 
have made this task much easier. 
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When every ad 
looks alike, sounds 
alike and makes 
the same claims, 
IT’S TIME TO... 


YOU'LL GET NO 
BALONEY FROM 
NORTHGATE! 


We like a good slice of sausage as well as the next guy. 
But baloney doesn’t beiong in the computer business. 
Whether you're planning to spend your company’s 

| money or your own, you deserve solid information, not 


half truths and contradictions. 


f That's why Northgate is dedicating this portion of our 
ads to pointing out where others may fait short in giving 
you jacts fo base your buying aeciston. So for openers... 






$3899 


COPYCAT pecnnology, just doesn’t meet 
Northgate's standard. So our engineers 
developed a spanking new 386 system that 
by-passes 16MHz compietely snd gocs 
stralght up to 20MHz processing speed. 

Performance and features like no other. 
And priced where you'd expect to buy an 
ordinary 16MHz system. 

The new Northgate 386/20SM is a 
speed-burner. With a zero wait state page 
mode memory management meth 
produces lormance as fast as any in 
standard programs. 

And, when using higher memory 
oe such as in netooreine 

indows 386 or Xenix, the 386/20SM 
leaves others in its wake. 

Truly the new price/performance leader 
in the tndustry! 


32-BIT ARCHITECTURE 
THROUGHOUT... 
This new Northgate system uses one or 
four megabytes of high speed 32-bit 
memory on the motherboard. When you 
need additional RAM, two 32-bit slots each 
hold 8MB memory cards. That's right— 
20MB RAM capacity. 

And of course the motherboard has 387 





ALL NEW FROM NORTHGATE...THE 386 SUPER MICROCOMPUTER 


Crackling 20MHz Performance in a 
Complete System with 28 Millisecond 
65MB Hard Drive, Power Case and Monitor 
at the price others charge for 16MHz! 


CUT THE PERFORMANCE BALONEY: 
A common practice ifs to run 
processors out of spec. 1GMHz 386'a 
pumped up to 20MHz New 20MHz 
286’a with only 16MHz processors. 
The chip maker doesn't sanction it. 
But that doean’t atop the Baloney 
Merchants. 

AND...if you think you can buy 6 
cheap 25MHz 386 system, think 
again. Odds are you'll get a 20MHz 
processor, The 25 MHz Intel chip 
alone carries 6 huge price. Besides 
being scarce. 

Don't buy a aystem running out of 
spec! Uniess you want to risk parity 
errora and unexpected network, 
software and other incompatibility 
problems. 

Your Northgate computer perfarms 
as we advertise. No tricks. No 
gimmicks. If we say your Northgate is 
a 20MHz, that‘a the processor you get. 
Performance and compatiblilty, of 
course, are guaranteed by Northgate. 


CUT THE BUS BALONEY: 

if you're waiting for some new 
“miracle” bus design before you 
buy—go get an abacus. The current 
bus will be the standard for a long 
ttme. And when one comes along that 
Makes sense. Northgate willhave it. 


CUT THE HARD DRIVE BALONEY: 
Northgate popularized 1:1 interleaving 
and RLL encoded hard drives for peak 
aystem throughput performance. Now 
it’acommon to see 1:1 performance 
claims on the low, low cost aystems. 

So you buy one and find the mother- 
board accepts the 1:1 instruction only 
sometimes. Overall performance ts 
juat minimally increased if at all, 

Only Northgate explains how 
throughput depends on using drive 
format factors other than MFM. Buy 
an MFM drive with 1:1 interleaving 
and you're wasting money BUYING 
BALONEY. 


CUT THE BENCHMARK BALONEY: 
First, the much-published 
“Speedbar.’’ Forgel it! For high 
performance aystem benchmarking, 
it's worthless. Too easy to trick. The 
results It shows are meaningless. 

Then good old Norton SI. There are 
many Norton versions, BUT, only 4.0 
Gives useful relative performance 
measures on high speed computers. 
When you sce Norton Sl in ads, ask 
which version, 

Northgate uses |wo bencbmarks we 
believe in. PC Labs’ Bencb Test Is 
superb. And for in-depth testing, we 
use Power Meter. When you're 





DESKTOP MODEL 
JUST $3,699.00 


and Weitek sockets. 

Fully enhanced, Northgate's 386/20SM 
exceeds the speed of many mainframe 
systems. 


SELECT ‘‘386 NORTHGATE POWER" 
OR DESKTOP CASE... 


Widely applauded as the Rolls Royce of 
floor standing cases, the Northgate cabinet 
is a fine piece of engineering. It has space 
for three ex: haif-height devices and 
two internal half-highs or one full-high. 

Not a re-hashed desktop with sheet metal 
welded to the bottom, but a true free- 
standing extra-heavy-duty steel case. 

It has a big heart, too. A 250-wait 
switching power supply is now standard. 
Add any dah patty you want, 386/20SM 
can handle it with ease. 

Front-mounted controls for high/low 
speed, system reset and board lockout. 
Our desktop model has the same drive 

capability as the Power case, features 
uality construction, front controls and 
200.00 lower price. 


Feature for feature, Northgate's 
386/20SM is unquestionably your 
best buy. 





NORTHGATE 80386SM and 80286 Model: 


800,000 BYTES PER SECOND 
SYSTEM THROUGHPUT. .,.North- 
gate systern Ihroughpul is second 
to none. We understand how to de- 
gn enginear and for: 
tum throughput Usi 
manutactured and mooted com: 
ponents—controliers, bus, aoft 
ware, etc.—Northgate gives 
maximum performance—800) 
byles per second or more. 

Few others can hardly coax 
300,000 BPS data transfer rata out 
of ther systems. So why pul out 
good money for ordinary perfor- 
mance when you can gel Nosth- 

performance for the 


gate 
Samé OF less dollars? 


VGA VIDEO TWICE AS FAST 
AS MOST OTHERS.. Again oP 
mized performance from North. 
gata Just as we don't even bother 
with 16MH2 386, we've gore oght 


standard, not 8-bit as most others. 
offer I's more than twice as fast as 
stanJard monochrome. For com- 
panson Dell's new System 220 
VGA 's about the same speed as 
monochrome. 

You get a wider VGA video selec- 
tion with Northgate Either VGA 
Greyscale, Analog or Multi- 
chronous models available 
Greyscale adds only $25000 to 
mono-graphcs costs. And alt mor- 
tors ate heresolubon 14 inch— 
not_old-fashioned 12” 


graphics featunng 14 inch flat 
screen with 1000 line resolution 
Capabilty in ether amber or the n- 
creasingly popular paper white 
screen 


NOW, THE SYSTEMS WITH 
SCSI CAPABILITY...SCSI (Smal 
Computer System Interface) 1s the 





Compare Features...Compare Pricing...Then Call Northgate 


NORTHGATE 386/608B Includes: IMB RAM, 20MHz Intel 
Processor; Power Case (for desktop case deduct $200 O01, One 12 
MB Floppy, One 1.44 MB Floppy, 65MB RLL 28MS Hard Drive, 
with Ei ihierleave 16-Bi1 Controller; 14-inch High-Resolution 
Flatecreen Amber or Paper White Monitor, Omni 102; VOPT 
Oisk Optimizer, Disk Cache Software. 
PRICE FOR ABOVE SYSTEM ...... . $3,899.00 
NORTHGATE 296/208M Includes: 1MB RAM; 20MHz Harris 
Processor: Desktop Case. One 1.2MB Fi : One 1 44MB Flop- 
 6SMB RUL Hard Drive with 1:) Interieave 16-Bit Controller, 
4:inch High-Resolution Flatscreen Amber or Paper White Mont- 
tor; OmniKey102, VOPT Disk Optimizer. Disk Cache Software 
PRICE FOR ABOVE SYSTEM ......... $2,599.00 


NORTRGATE 2986/1668 —Same specifications as 286/20 but 
with Harris 1GMHz Processor, 
PRICE FOR ABOVE SYSTEM . ... $2,299.00 
WORTHGATE 386/13 (XT KILLEA) Includes 640K RAM, One 
1. 2MB Floppy Drive 65MH 61MS RLL Hard Drive, 11 16-Bit Con- 
troller. 14-inch High-Resolution Flatscreen Amber or Paper White: 
Omnikey/102, VOPT: Disk Cache Software. 


PRICE FOR ABOVE SYSTEM ......... $1,789.00 


past EGA straight io 16 Bit VGA as technology of the future and North 
Northgate Options Prices 

VGA IGBITVGA = IG-BIT VGA 

GREYSCALE ANALOG COLOR+ 
VIDEO 
OPTIONS ADD- 9250.00 965.00 9685.00 
RLL 65MB SCSI40MB —«ESDI160MB 360MB 
waMs 2eMsS ‘28MS: 28MS 


HARD DRIVE 
OPTIONS ADD. «9498.00 


91,905.00 


MS-DOS 40 with GWBASIC 895 00 MS-DOS 3.3 with GWBASIC $75.00. 


fons igcludie 


‘Backup. Hard Drives to 720M@ VGA and Desk: 


tog FublaingCAD Monaro 1 locks Noel ELS Complete Netwerk Syseme ed 
ware. 








computer ahopping, usk for resulis of 
these tests. At least they're conststent 
and hard to "fiddle." 

You'll find no benchmark baloney In 
Northgate advertising. 


CUT THE VGA BALONEY! 
If the ads don’t say 16-bit VGA, you're 
getting only 8-bit performance. 16-bit 
VGA costs lots more. So a cheap price 
ona VGA aystem means you're not 
getting full value for your moncy. It's 
like XT vs. AT performance. 8-bit la 
half as fast as a true 16-btt board. 
Many low-end VGA boards are 
incompatible with some software, 
Northgate gives you a VGA compati- 
bility guarantee. 
Northgate's 16-bit VGA ts well 
over twice as fast as 8-bit VGA 
Re-check the specs on that ad for the 
chcap-o VGA system. 


CUT THE KEYBOARD BALONEY: 


Only Northgate provides OmnikKey, 
the keyboard experis agree is the 
finest ever created. Others boast 
“clicky keyboards hut none have the 
Intelligent. bigh production layout of 
OmniKey, 

Ask what their keyboard weighs. 
Isn't it all plastic? Warranty? 
Northgate thinks enough of its 
customers to bring you OmniKey to 





complement an equally uncom- 
promising computer system! 


CUT THE PHONE SALE®@ BALONEY: 
At Northgate, we can't “‘scll”’ you a 
thing. We can only help you get what 
you want. Test us. Talk to one of our 
account managers. Discover how 
much our people know about 
computers and can truthfully help you 
get what you want and need. No over- 
selling baloney here! 

We can even give you names of 
Northgate owners tn your immediate 
area so you can find out for yourself 
why our customers are so enthusiastic. 

Then call the other guys and ask 
the same kind of tough questions you 
ask us. 


CUT THE TECH OUPPORT BALONEY: 
Tech Support is integral to the 
computer business. Whether it's a 
failed part...o user unfamilar with 
configuring a peripheral... software 
installation. 

When you're shopping, check our 
Tech Support Department Discover 
how knowledgeable and helpful they 
are. Ask about the unique way service 
is handled at Northgate. 

Northgate was first to guarantee 
ahipment of user replaceable parts— 








ALL NEW FROM NORTHGATE...THE 286 


A Superb Family of 286 Systems... 
From the 20MHz, fastest in the industry; 
The 16MHz, for speed at a savings; 


OVERNIGHT AT OUR EXPENSE— 
without first receiving the falled part. 
Result: Downtime Is reduced to 

one day. 

Many others require you to return 
the part first. Then you face days or 
wecks of not being able to use your 
computer Many companies won't 
send parts to you at all. You must ship 
back the whole machine. Costly, 
Inconvenient, Ume wasting. 

Just as tmportant is the warranty 
period. Look closely at the ads, You'll 
sce the Ine “manufacturer's warranty 
applies” In many. That means If the 
manufacturers pul a one-year warranty 
on the part, but It sat around a 
distributor's for a few montha before 
being sold to your source. guess how 
much life is left on the warranty. 

Northgate warranties all parts for 
one full year. Should the system need 
to be returned, service is free, and we 
warranty every part of the system, 
disk drives. hard drive. monitors. etc. 


CUT THE LOWBALL 
PRICING BALOREY! 
Northgate prices ita products as 
complete aystems. We do it that way to 
assure you the best possible value for 
your computer Investment, 

From experience we know the 
components we include are those 


SUPER MICROCOMPUTER LINE 





you ll end up buying sooner or later. 
By tncluding them in a Northgate 
system, we can save you the money. 
the work and the confusion of adding 
a part later 

Many in our business advertise 
prices for only partial systems to look 
more competitive. Less RAM than you 
know you need. A hard drive so tiny 
Is laughabic. An out-of-date monitor. 

And while the price for the system 
may catch your eye, just try up- 
grading. Like the car business, that's 
where they get you. One highly-tauted 
company has the nerve to charge 
$1,000 per meg of RAM (true costs are 
only about $500.) Such an “up- 
charge'’ la part of the Baloncy. 
YES, BALONET ABOUNDS. 
And we can't cover ail of it in this ad. 
Northgate plans to include a 
continuing ''No Baloncy”’ section in all 
future ads, We'll up-date the current 
scene as we sec It 

Maybe you agree with us. Maybe 
not But If you find what you think ts 
‘baloney’ in anything we publish, 
we'd like to hear from you Write our 
Baloney Control manager. Sonia Held 


All we're aaying ia ‘‘gat atraight 











all offer the following advanced features: 


gate offprs tt today! Our SCSI model 
has an SCSI host adapter Connect 
as many as 7 intelhgent devices— 
hard drives. tape backupe that can 
fun in background optical laser 
Onves, etc 

Now SCS! nojonger 
costs a fortune Check our pices: 
for SCS! with 40MB hard dove 
Performance nps wth these drves 
—under 18 Milisecond access 
speeds. Ideal for intensive data 
base applicabons, or loading your 

ina Dank 

Check the pnces below and 
pice for more detats on how 

jonthgate’s SCS! technology will 
put More 2p in your system perfor 
mance al 8 that more than 
Pays for 


ESOt NIGH SPEEO ORIVES TO 
768 MEGABYTES. ..Northgate 
ionngs price reality to high capaci- 
ty hard drive systems. Whore others 


charge outlandish pnces, North 
ates down-to-earth pncing puts: 
ese monsters well 


within 
your budget Cost per megabyte is 
nearly halved when you enter this 
ream 


OMNIKEY/102 tS A NO-COST 
OPTION...You i Gebght in using 
OmmKey02 Every magazine re 
ew and thousands of users agree, 
OmmiKay is the standard against 
which all other keyboards can be 
judged And it comes wath all North. 

‘Systems a3 & NO-Cost option 
fone eee es 
pees poise meee 
keyboard inthe word you can 
Omnikey separately 


Our ad 


Add it alf together. Compare 
with tha other guys. Then cali 
and feel contident 


you're buying the beat! 


COMPUTER 


, a MB 


13895 industrial Park Bivd., Suite 110, Plymouth, MN 55441 





From Canada and Foreign Countries call: 
Corporate Headquarters (612) 553-0111 ° FAX (612) 553-1695 


To our XT-Killer 12MHz... 


TRUE 20MHz 
complete system 


NORTHGATE takes 286 technology to its 
peak with our 20MHz model. Featuring a 
enuine 80C286 Harris 20MHz processor 
for maximum reliability, Our 286/20SM is a 
true Super Microcomputer. Designed by 
Northgate, for Northgate exclusively. 

You can order it with our spectacular 
16-bit VGA graphics; With your choice of 
RLL, ESDi and SCSI (Yes, It runs under 
SCSI) hard drive systems; And, Northgate's 
exclusive OmniKey/102 ts yours at no extra 
cost—still another Northgate Quality 
Feature. 

Realistically priced, and featuring a 
broad selection of drives and video displays, 
286/20SM has a new Northgate feature no 
other system in the industry can offer... 


INTRODUCING...“LIGHTNING ALLEY” 
All Northgate 286 systems are designed 
with a slot for extended memory we call 
“Lightning Alley.” And it’s a part of our 
exclualve dealgn for our 286 aysterns. 

Simpiy stated. “Lightning Aliey’’ lets you 
adda card that runs at processor 
speed, not bus speed. No other system we 
know of does this. They all run at bus 
speed, 8 or lOMHz. 

“Lightning Aiiey’* boosts extended 
memory functions up to twice the perfor- 
mance—or more—of any other system. So if 
you're using extended memory in your 
system-as a file server. for Xenix, AutoCad, 
OS/2, Windows, you'll see your programs 


Use Our Toll-Free Order Number 


800-548-1993 


Hours: M-F 8am-7pm CST, Sat. 9am-2pm CST 


$2599°° 


COMPLETE WITH 65MB HARD DRIVE, 2 FLOPPIES, 
AMBER OR WHITE 14” MONITOR AND OMNIKEV102 


really fly! You'll see the same difference as 
when you went from XT to AT. 


YOU ENOW IT'S QUALITY 
FROM THE START... 


When your Northgate system arrives, you'll 
know at once you've purchased quality. It 
arrives Ina carton that could safely ship 
eggs. Unpack your Northgate, plug it 
together and turn It on. You'll lazzied by 
the VOPT program that comes up every 
time to make sure your hard drive remains 
optimized. 

All Northgate systems come complete 
with documentation written for the layman 
or ihe pre And if you have any questions, 
your Northgate Tech Support rep ts as close 
as your phone. With fast. friendly help, no 
matter what your requirement. 


ALL THE SAME FEATURES 
A& OUR 386/208M... 
Check all the features we've listed here. 
They cover both our 386 and 286 systems, 
and ail add up to the most advanced 
computers ever offered to get your work 
done faster. 

Then check Northgate's unique service 
policy, our quality reputation and our 
pricing. 


You simply can‘t find a system at the 
price that out-performs Northgate. 


TERMS: VISA. MC, COD, Credit Card, Pre-Payment 
(allow 2 weeks for personal checks to clear), Wire 
Transfer and Purchase Orders for Rated Accounts. 
‘We also ship to APO and FPO. All shipments are FOB 
Minneapolis, MN. 

Northgste, OmniKey and “Light Alley’ are trademariss of 
Northgate Computer Systeme. tne. All other products are trade- 
marks or registered tradenames of thelr respective companies. 
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‘PROGRAMMER’S WORKBENCH 
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aBx Translates dBASE Applications toc 


You dBASETM programmers know what 


perfor 

dBASE doesn’ offer the speed that some 
users require these days The kind of 
speed offered by software wnitten in the 
C language The answer 1s dBxT™ 

Bx translates dBASE to C ft offers you 
@ major Competitive advantage over the 
next dBASE programmer Keep wnting 
mn d@BASE Take every application all the 
way to completion Then use dBx to 
translate them top to bottom to C! 


Other advantages C1s portable, even 
to other operating systems like UNIX/ 
Xerux™ To the Macintosh or Amiga 
Bx gives your apphcations a passport to 
places dBASE cannot go 

Has its own file manager for single 
user, but Lnksto major C file managers— 
¢-tree and dBC—for compahbility with 
@BASE files or mult-user support We 
have everything you'll need, including 
good advice 


lust. Ours 
dBx $550 $419 
with Library Source $990 «$725 
Call for Full Source Pricing 





The Power Environment for dBASE Programming 


Many worthy ut Products nly 
needs that GBASE®'s programmung lan: 
guage deean!—dUTIL™, dFLOWT™ 
and a host of others Trouble 1s, you have 
to use them separately, then combine 
ee output into your dBASE program. 

les 

No longer dBRIEFTM, written m 
BRIEF's macro language, grabs hold of 
BRIEF and tums it into a complete dBASE 
Tl and Il] Plus programming domain 
Using BRIEF's underlymg shell capabil- 
tes and its own interfaces, (BRIEF can 
mun extemal utlty libranes, plus dBASE 
teelf, and link to the Clipper™, 
Foxbase +7™ and Quicksilver compilers, 
all with GBRIEF still loaded and running 
the show It can do what BRIEF already 
does plus 


* Convert a screen layout into dBASE 
code for mteractive data entry 

© Display dBASE file structures mn 
windows, a great convemence alongside 
your program files 

© Expand keystrokes into fult dBASE 
statements 

® Indent automatically for cleqic 
display 

* Create databases, index flles, nvoke 
Ashton-Tate's dFORMAT™ and 
aCONVERT™, draw lines and bores 

‘Simply marvelous programming 
vironment oe writing and a gabase 
programs ", PC Magazine, Co 
code meludedt 
BRIEF | 32 or later and 384k, 

512k to nin dBASE within dBRIEF, 640k 
and harddisk recommended 
BRIEF/ dBRIEF Last $278 Ours call 
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The Fastest, Most Powerful, dBASE Compatible 
Database Ma Management System, NOW! 


New FOXBASE +2.10is faster and nore 
powerful than dBASE IV and its avail 
able NOW! FOXBASE._+2 01s atready a 
PC Magazine Editor's Choice and has 
received an unbelievable 9 2 rating from 
Infoworld FOXBASE +2 ] hasnew 
features such as builtan support for pull 
down and pop up menus 4 new screen 
painter to Create custom inpul screens, a 
new advanced automatic applicahons 
generator to wrile programs for you auto 
Matically a new user interface designed 
to allow both first tume and experienced 
users to handle most database options 
effortlessly and much much more 
plus, Foxbase is still dBASE compatble 
and contains hundreds of dBASE 


enhancements Run almost any dBASE 
program without modification Foxbase 
futly supports Commands hke Browse, 
Iii’ Append, Create Modify Report. 
anc Modify Label even in the middle of 
a compiled program! Foxbase supports 
EMS memory and local area networks 


last = Ours 

FoxBase +Version2 10 $398 $247 
Unhmited Runtime $500 $333 
FoxBase: *Mulh User (LAN) $595 $397 
Unlinnted Runtime $700 $467 
FoxBase + /386 $595 «$307 
Unluruted Runime $500 $333 
FoxBase + Macintosh $395 «= $263 
Unlimited Runtinie $300 «$201 
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Powerful Implementations Of The Most Popular 


ig Languages 
Mactosoft C 5.0 The flagship of the 
Microsoft line runs up to 30 percent faster 
than its predecessor Its new optimzahon 
features deliver untouchable execunon 
speeds, 100 new additonal hbrary 


routines 

Microsoft MacroASSEMBLER 5 0 If 
you ever wanted to take on the challenge 
of assembly, here's your opportunity 
“MASM" 5 01s a lot easer to use, has 
complet: revised documentation, and a 

‘Mixed Language programming 

Tuide thal ditedponoep breech bisa: 
tions for hnking your assembly code with 
other Microsoft languages 

Microsoft QuickBASIC 4 0 1s a revolu- 


hhonary concept in BASIC programming 
fi allows you to nun, edit, debug, and run 
again Our fnends at Microsoft have elun- 
inated the dreaded compile step When: 
ever you edit your code OB4 automa- 
ically ncorporates your changes, so that 
it can nun a program of 150,000 lines mn 
less than a minute 

Each member of this language family 

lebugger 


includes the renowned dk 
CODEVIEW 
List Ours 

Microsoft C $450 $295 
Microsoft Macro- 

ASSEMBLER $150 $109 
Microsoft QuickBASIC 30 § 
Microsoft FORTRAN $450 «$205 
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Sophisticated Tools Essential 
For Fast Database Handling 


Btneve ts a library of subroutines that 
allows the programmer to build a data- 
base apphcation using any language It 
takes complete charge of all file creahon, 
mdevng, reading, wniting, mserton, 
deletion, forward and backward search- 
ing Its balanced tree ndemng scheme 
finds any key n a million in less than 4 
accesses That's fast! 

Btneve ts multrtingual also It includes 
more than 20 language interfaces (includ- 
ing C, BASIC, PASCAL, FORTRAN). 
However if it tums out that you are using 
something a httle unusual, worry not The 
manual includes a chapter on how to 
wnte a language interface to Btneve 

Brneve's vital statistics are equally m- 
pressive Filesmay have upto 24 indexes, 
fuced record length to 4090 characters, 
vanable length to 64K, mdexes to 255 
characters, files of 4 billion bytes _Net- 
work support includes Novell, 3-COM, 
IBM PC NET, Software Link's Multilink 
and many others 

XQLuis a relational database manage- 
Ment system designed espeaally for pro- 
grammers Imagine being able to access 
your database with the ease of SOL 
(Structured Query Language) statements 
and still having the power to process thet 
data nght down to the byte level 

Think about your applications A large 
part of your software development effort 
1s probably devoted to managing data 
stored in files on disk Hours spent wnt- 
ing hnes of code to search and store data 


vAT WrpITe wre 
Py 


Tecords could have been used to pro- 
gram more important parts of your appli. 
cation Why not let XOQL do it for you 
XQL will increase your programumung 
produchvity and let you pee on puiding 
better applications 

The XQL system works in tandem with 
Bmeve and has an equally powerful 
chassis No limit on the number of 
tecords per file Max file swe is 4 giga- 
bytes, Max record swe equals 4K, Max 
indexes per file 1s 24 The one version 
works for single or multtiser systems, 
DOS Ver 3 0or greater Ail languages. 
are supported 

Xtmieve 1s the fal mgredient in the 
Novell programmung Tecipe It is a menu 
dnven, data retrieval system, that allows 
you to quickly find mformaton and dis- 
play reports System developers can 
easily custome Xtneve to display com- 
mand menus, help filles, and error mes- 
sages in the English spoken by the cus- 
tomer Xtneve screens then gives menu 
choices that users can quickly recognize, 
making Xmeve an easy product to use 
and understand 

Report Option for pnnting customized 
reports, form letters, mailing labeis & 
statements 








completely insulate your ee 
from concern for device idiosyncr. 
GSS Kemel™ conforms to ANSI: SOKS 


List Ours 
Btneve $245 «$175 
Btneve/N $595 3445 
XQL $795 «$505 
Xmeve $248 «$220 
Xtneve/N $505 «$458 
Report Option $145 $128 
Report Option/N SMS $260 

2b and has all its drivers and | 


anguage 
bmdings Macro level tools to draw, color 

segment, transform, store and recreate 
an object The Metafile Interpreter reads 
ANS! CGM files with full CGI capability 
for recreation on vanous devices 
Quality software? IBM thinks so ney 
sell GSS under them own label 





alnes 
Needs 256k Ss 
CGI Dvlpment Toolkit $408 878 
Kernel System $4085) = $378 
Kernel for IBM RT 8795 = $645 
Metafile Interpreter $205 «($235 
> nfa rari rr 








dBASE, C, FORTRAN, BASIC, 


COBOL, PASCAL 


dbc ISAM, FoxBASE, Greenleaf, Halo '88, 
Logitech MODULA, MicroFocus COBOL, 
Norton Utilities, Panel Plus, Periscope, Phoemx, 
Polytron, RM/COBOL, Spnindrift, Tom Rettig's 
Library, Windows for Data...and many more. 
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BCOPY BY MODEM 


he programs published in PC 

Magazine are available by mo- 
dem from PC MagNet, an on-line in- 
formation service administered by 
CompuServe. 

To download BCOPY.COM, log 
on to PC MagNet. Enter GO UTILI- 
TIES or choose PC MAGAZINE 
UTILITIES from the top menu, then 
DIRECT UTILITY DOWNLOAD 
from the next. Enter the filename, then 
select the file from those presented. 
Answer (Y) to DO YOU WISH TO 
DOWNLOAD? Press Enter to see the 
transfer protocols. Choose a protocol 
and download the file. 

To join PC MagNet, set your com- 
munications software for either 300 or 
1,200 bits per second, 7 data bits, even 
parity, ] stop bit, and full duplex. You 
can use any of more than 300 local ac- 
cess phone numbers, including: Bos- 
ton, (617) 542-1796; New York, (212) 
422-8820; Chicago, (312) 693-0330, 
or San Francisco, (415) 956-4191. To 
find the number nearest your dialing 
exchange after you have subscribed, 
or for 2,400-bps service, connect with 
PC MagNet and type GO PHONES. 
For Customer Service, call (800) 848- 
8990; in Ohio and outside the United 
States, call (614) 457-8650. 

When you connect with PC Mag- 
Net, press Ctrl-C. At the HOST 
NAME PROMPT, enter CIS. At the 
USER ID prompt, enter 177000,5000. 
Enter PC*MAGNET at the PASS- 
WORD prompt and Z10D8901 at the 
ENTER AGREEMENT NUMBER 
prompt. 

PC MagNet costs $12.50 per hour 
for 1,200 or 2,400-bps service and $6 
for 300 bps, via MasterCard, VISA, or 
American Express. There is no addi- 
tional charge for downloading source 
code or compiled programs from PC 
MagNet. These programs can be cop- 
ied but are copyrighted and are made 
available only for noncommercial use. 
You may make copies for others as 
long as no charge is involved, but 
making copies for any commercial 


purpose is strictly prohibited. 


Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS manual. 
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Douglas Boling 
Purpose: 


Format: 


Remarks: 
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BCOPY.COM 
Command 


1989 No. 1 (Utilities) 
A memory-resident utility that copies files in the back- 
ground so the user does not have to wait until the copying 
is completed before continuing his work. 


[d:] [path] BCOPY [source [target] [/X] [/0] 


The source and target parameters have the same usage in 
BCOPY as in the DOS COPY command, save that if the 
source is a directory, BCOPY will not automatically assume 
an implicit \*.*. DOS wildcard characters (* and ?) are 
supported, however, and a source filename need not be 
repeated as part of the target filespec unless the name is to 
be changed. If initially run with the /X command-line 
switch, BCOPY will use one page of Expanded memory for 
its data buffer, thus saving 4K of conventional RAM. Run 
with the /U switch, BCOPY will uninstall itself from 
memory, if possible. BCOPY will always complete all 
copying tasks in its queue before uninstallation. 
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BCOPY does not support the DOS COPY /A and /B 
switches: it makes straight binary file copies and does not 
stop at a Ctrl-Z end-of-file marker. Nor does BCOPY allow 
using the plus (+) sign to combine multiple source files 
into a single copy. Note: unlike the DOS COPY command, 
BCOPY does not return a Target Disk Full error message, 
so care must be exercised to ensure that adequate storage 
space is available. Since the principal use of BCOPY is to 
load files toa RAMdisk during the execution of an 
AUTOEXEC or other batch file, however, this should not 
present a problem in normal use. 


Available for downloading from PC MagNet (see the 
“BCOPY by Modem” sidebar), BCOPY.COM is already 
compiled and ready to run. BCOPY.BAS will automati- 
cally create BCOPY.COM when run once in BASIC. 
Creating BCOPY.COM from the BCOPY.ASM source code 
requires use of a macro assembler (IBM or Microsoft, 
Version 2 or later) and the following commands: 


LINK BCOPY; 
EXEBIN2 BCOPY BCOPY.COM; 
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First, as any utility should do, BCOPY 
sets the stack pointer to its own intemal 
stack. Pointers to the current PSP and disk 
transfer area are saved, and DOS is redi- 
rected to the resident code now in control. 
The Ctrl-C and Ctrl-Break interrupts are 
disabled, and the critical error interrupt is 
redirected to an internal routine. If 
BCOPY rns under DOS 3.x or later, the 
critical error information is also saved. 

Once the current context has been 
saved, the resident code can operate like 
any other program that uses the DOS file 
commands. Flags in the current queue en- 
try are examined to see if the copy has been 
started. If not, the source file is opened and 
the destination file is created. Using the 
DOS Create function ensures that any des- 
tination file that existed before is deleted, 
saving BCOPY the trouble. The flags also 
indicate if BCOPY should use a Find First 
ora Find Next search when looking for the 
source file. This is necessary because the 
file specification may contain wildcards 
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that specify more than one file. 

Since the background task can operate 
at any time, there is no guarantee that there | 
will be enough free handles for BCOPY to 
open the files. If no handles are available, 





a Using DOS Create 
ensures that any des- 
tination file that existed 
before is deleted, saving 


BCOPY the trouble. 


BCOPY simply terminates and waits for 
one to become free. Once opened, 
BCOPY does not close the files until the 
copy is completed. 

One of the trade-offs involved in de- 





signing a program like BCOPY is deter- 
mining the amount of time the resident 
code should spend in control of the ma- 
chine. If BCOPY takes too much time 
from DOS, you notice the computer slows 
down. Conversely, if BCOPY is given too 
few time slices, the file takes too long to 
copy. As written, BCOPY’s resident code 
activates every second or—if DOS calls its 
Idle interrupt—as quickly as 1% second. 
Since the resident code spends most of its 
time reading and writing to the disk, the 
amount of data transferred at one time is 
limited. BCOPY transfers up to 4K of data 
each time the resident code is activated. 

BCOPY must be able to respond to any 
errors DOS returns during disk operations. 
For this reason, BCOPY intercepts the 
DOS critical error interrupt each time its 
resident code activates. DOS has always 
given the user three options when an error 
occurs—the familiar Abort, Retry, and Ig- 
nore. The less-known Fail option was add- 
ed in DOS 3.0. 








How the competition stands 


Introducing the modem with a sleek new 
stand-up* design. Telebit’s new T1000 Multi- 
Speed modem. The modem that not only looks 
different, but is different. With more features. 


More performance. And a surprisingly low price. 


More modem for less money. 

What makes the T1000 so different? 

For one, you get a choice of more speeds. The 
T1000 can send and receive data at 300, 1200, 
2400, or 9600 bps using ordinary dial-up 
phone lines. 

So the T1000 can talk to your installed 
base of low-speed modems, plus the large 
installed base of Telebit’ and other PEP” high- 
speed modems. 

But it costs about the same as a 


2400 bps error-free modem. 

Another difference? The T1000 runs at 
9600 bps with any type of data—without com- 
pression. Error free. With MNP and PEP 
error detection and correction. 


The T1000 fits right in. 

The T1000 Multi-Speed modem even talks 
Hayes—right from the box. And if you're using 
the AT command set or even Smartcom III 
software, we're compatible. You won't need new 
software. And you won't need new commands. 

The T1000 also has internal support for 
the most widely-used communications protocols 
—Kermit, Xmodem, Ymodem and UNIX’s 
UUCP So you can transfer files up to 3 times 
faster than any other modem. 





When running under DOS 3.0 or later, 
BCOPY’s error-handling routine tells 
DOS to Fail the current function call. This 
option instructs DOS to stop the current 
operation and retum to the calling function 
with the carry flag set. If using a DOS ver- 
sion earlier than 3.0, BCOPY picks the 
Retry option. 

If an error is detected while copying a 
file, BCOPY closes the files, purges the 
entry from the queue, and attempts to de- 
lete the destination file. If the disk being 
copied to is full, BCOPY attempts to de- 
lete the partially written destination file 
and deletes the entry from its queue. 

If EMS memory has been specified, an 
additional set of tasks must be performed. 
Each time the resident code is activated, 
the current context of the EMS driver is 
saved, using EMS function 8. BCOPY 
then uses EMS function 5 to map the page 
into the EMS page frame. When the resi- 
dent code completes, the EMS context is 
restored with EMS function 9. 
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Removing the installed code from 
memory can be tricky. Because there is no 
guarantee that the resident code has com- | 
pleted the copies specified in its queue, the 
code to remove BCOPY must be included 





= Working your way 
through BCOPY is useful 
when learning to design a 





TSR since it uses a variety 
of DOS functions. 


in the background, or resident section. If | 
the remove flag has been set, and no files 

are in the queue, an attempt is made to re- | 
move the installed code. First, the three in- 
terrupt vectors used are checked to see if 


they have been altered since installation. If 
not, the memory (including any EMS 
memory) is deallocated and the interrupt 
vectors are restored. If the vectors have 
been changed, BCOPY does not remove 
itself but will continue trying to do so ev- 
ery 4 second. If a new file is inserted into 
the queue, BCOPY will copy the file and 
then continue to attempt to remove the in- 
stalled code. 

Working your way through BCOPY is 
useful when learning to design a TSR since 
the program uses a variety of DOS func- 


| tions while operating in the background. 


BCOPY shows how flexible DOS can be 
when asked. But even if you’re not inter- 
ested in it as a programming exercise, 
BCOPY will be a useful addition to your 
library of utilities. PC} 


Douglas Boling is an electrical engineer 
who has been involved in the design of 
computer hardware and software for 11 
years. 





up to Telebit's newest modem. 


And here's another big difference. Since 
the T1000 runs the most popular communi- 


T1000 Multi-Speed Modem. 
Call 1-800-TELEBIT or 








cations software at the highest possible speeds. 
You can take full advantage of packages like 
HyperACCESS, Crosstalk-Fast, MicroPhone II, 
and Acknowledge. 

Just plug us in, and the T1000 will fit 
right in. No matter what your environment. 
Remote management for ease of use. 

Here's the final difference. The T1000 
offers a host of remote management features. 
Including remote access, remote configuration 
and remote diagnostics. 

So get the modem that’s head and 
shoulders above the rest. In features and per- 
formance. At just the right price. Telebit’s new 
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(415) 969-3800, today. 
Or write Telebit at 
1345 Shorebird Way, Moun- 
tain View, CA 94043-1329. 
Fax: (415) 969-8888. 
Because no one gets the 
message through like Telebit. 


oe 
T1000. 7% 
. TELEBIT 


ZY 
491988 Telebit Corporation. Telebit is a registered 


trademark and PEP ts a trademark of Telebit Corpora- 
tien. Other brands or product names are trademarks of 
their respective holders. 


*optional 
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This wasn't supposed to 
happen until the year 2000. 


A thriliing 
ieap forward 
for database 
management 
Advanced 
Revelation™ 
brings remark- 
ably powerful 
100ls, infinite flex- 

ibility and vastly In- 
creased productivity to the PC 
environment. 

Making it the developers’ choice 
when handling sophisticated net- 
work applications such as sales, 
personnel and asset management. 

Yet it's simple enough for non- 
technical users to build applica- 
tions after one day’s training. 

As you read on you'll see: with 
Advanced Revelation, database 
management is already 
everything you'd like 
It to be. 





Data 
Dictionary 
eliminates 
source code 
The gateway to 
Advanced Revelation’s 
power is our central, active 

data dictlonary. it contains every- 
thing you need to define the 
attributes of each field and bring 
life to your applications. 

No other system has anything 
like it. When you change, add or 
delete fields, the dictionary remem- 
bers and records It for you. With- 
out programming or coding. 










Environmental Bonding™ 
improves all your existing 
capabilities 
Environmental Bonding brings 
Advanced Revelation’s powerful 
features to your existing applica- 
tions. 
Making 
your 
». invest- 

ment in 
systems—PC based, Mini or Main- 
frame—provide even greater returns. 

Because for the first time, this 
breakthrough technology lets you 
use your existing information— 
readand write from other systems— 
with Advanced Revelation’s 
Application Tools. 
Seamlessly. Which means 

no disruptive data conversions, 
duplicate data or cumbersome 
and time-consuming import/ 
export requirements. 


Variabie Length Fieids 
extend your flexibility 
With other DBMS's, once 
you define the number of 
characters in a field, it’s 
set in stone. 

Not so with Advanced 
Revelation’s variable length — 
fields. Where you can en- 
ter virtually any number 
of characters into a field. 
Making it especially nice 
for text-oriented infor- 
mation. 

What's more, variable 
length fields are only as 











long as the information they hold. 
Using an average of 40% less disk 
space than any fixed length system. 


Heip is always near 
You can set the degree 
of on-line help you 
need with Advanced 
Revelation. From 
simple, context- 
sensitive help 
that automati- 
cally appears 
each time you 
enter anew tool or 
program. To no help 
whatsoever. 

Meanwhile, Revelation 
Technologies provides all the 
levels of help necessary for today’s 
business users. From our customer 
service hot-line. To our Advantage 
Programs for volume users and 
developers. 

It’s all part ofthe forward thinking 










} ourcustomershave cometorely on. 


Support. Technical Innovation. 
Continuing commitment. 

So your wishes come true a lot 
sooner than you expected. 


Call Toll Free 
1-800-327-0216 


Revelatiorfechnolosies 


We think like you do. 


‘Two Park Avenue, New York, NY 10016 (212) 689-1000 3633 136th Plocs SE, Selievue, WA 98006 (206) 643-9898 Note Advenced Revelation is compatible with the IBM PC-AT, [BM PS/2 and other 
100% compatibies: it supports the DOS and OS/2 opersting environments and ait major PC networks. Advanced Revelstion and Environmental Bonding are trademarks of Revelation Technologies Inc. 
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@ ENVIRONMENTS & CHARLES PETZOLD 


OBJECT-ORIENTED |(— 


PROGRAMMING 


nthe last two Environments columns, I 
[a= how mouse input is handled 

in the OS/2 Presentation Manager. A 
mouse input event (such as a mouse move- 
ment or button click) is translated into a 
“*message’”’ that is sent to a window on the 
screen—the window underneath the 
mouse pointer at the time of the input 
event. The mouse message is processed by 
the window procedure for that window. 

This use of the word ‘tmessage”’ has its 
origins in object-oriented programming. 
In fact, the Presentation Manager, Win- 
dows, and the Macintosh are sometimes 
called object-oriented environments, be- 
cause the operating system environment it- 
self is structured around concepts common 
in object-oriented languages. 

We can get a broader perspective on 
these concepts by examining the relation- 
ship between object-oriented program- 
ming and the Presentation Manager. 


OBJECTS VS. STRUCTURES Most of 
us have grown up with the comfortable 
principles of structured programming, so it 
may be difficult to believe that there is any- 
thing fundamentally wrong with them. But 
structured programming is starting to show 
its age and deficiencies. Over the next dec- 
ade it’s likely that object-oriented pro- 
gramming will enter the mainstream and 
prove itself a worthy successor to struc- 
tured programming. 

The first full implementation of an ob- 
ject-oriented programming language was 
Smalltalk, which was developed, begin- 


ning in the early 1970's, at the Xerox Palo | 


Alto Research Center. Smalltalk is both a 





‘The graphical interface of the OS/2 Presentation Manager illustrates the greater flexibility 
inherent in object-oriented rather than structured programming. 


graphical windowing environment and a 
programming language. This was our first 
clue that there is perhaps a relationship be- 
tween this type of environment and object- 
oriented languages. 

Object-oriented programming lan- 
guages are coming to the personal comput- 
erin acouple different forms. Actor, a pro- 
gramming language developed by the 
Whitewater Group, is a derivative of 
Smalltalk that runs under Windows. The 
Whitewater Group is also working on a 
version of Actor for the OS/2 Presentation 
Manager. 

Perhaps the language that will do most 
to bring object-oriented programming into 
the mainstream is C+ +. C++ was first 
developed at Bell Telephone Laboratories 
by Bjarne Stroustrup in 1980. It is a super- 
set of C that adds object-oriented exten- 
sions. 

Everybody has a slightly different defi- 
nition of object-oriented programming. 





m It’s likely that object- 
oriented programming 
will enter the mainstream 
and prove itself a worthy 
successor to structured 
programming. 








It’s not easy to express the concepts in a 
few words, so let’s approach the subject by | 
examining what programs do and how a | 
programmer uses a language to solve pro- | 
gramming problems. 

Programming involves the manipula- 
tion of data. A program manipulates data 
by performing actions (or operations) on 
the data. In structured programming, you 
do this by passing the data as parameters to 
procedures. We can express this symboli- 
cally as 


parameters —> procedures 


The data are parameters to the procedure, 
and the procedure acts on the data. For ex- 
ample, when programming in C, if X and 
Y are floating-point numbers, you can pass 
X as a parameter to the sqrt function to 
obtain the square root of X: 


Y = sqrt (X) ; 
For some simple operations (such as addi- 
tion and multiplication) you express the 
operation algebraically: 

C=A+8B; 


In some cases the operation will be per- 
formed without an actual procedure call, 





| but the principles are the same. 


In object-oriented programming, the 
process is reversed. The data is called an 
“‘object’’ and the action is called a ‘‘mes- 
sage.’’ You perform an action on data by 
sending a message to the object: 


messages —-> objects 


You tell the data what action to perform on 
itself rather than tell a procedure what data 
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Magetiz Your PC 


Join PC M Net and gain instant access to 
PC Magazine's utilities and editorial staff. 


PC MagNet is an on-line information service admin- _° Trade tips with Petzold, Duncan, Dvorak, Manes, 
istered by CompuServe. $12.50 per hour lets you: and Seymour 





* Download PC Magazine's utilities * Participate in focus groups with industry leaders 
* Download files from the Forum data libraries Coming soon: 
* Talk to editors and columnists PC MagComm—the best way to call PC MagNet! 
One Call Gets You Started! Los Acestes (7 ee (213) 739-8906 Detected message, enter Ctrl-C. fe 
; Miami, FL... ... .. 305) 266-0231 3. At the HOST NAME prompt, enter CIS. 
iden eee Reema  §—laneapalshN ia 342-2207 4. At the USER ID prompt’ enter 177000, i a | 
Best op ea Se ventage of PIM ages New York, NY.......(212)422-8820 5000. lL = Yo Y 
ary Newack, NJ..... . . (201) 624-6565 5. At the PASSWORD prompt, enter | | | | ul I 
1. To subscribe, set your modem to 300 or Philadelphia, 1) Weraerered | -97 PC*MAGNET and press Enter. I rt | i j 
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to perform an action on. In C++ you 
might find the square root of X and assign 
it to Y with a statement that looks like this: 


Y = X.sqrt() 3; 


In this statement you're sending a sqrt 
message to the variable X. You're telling 
X to perform a square root operation on it- 
self. 

One essential difference is this: for the 
C sqrt function, the parameter must be a 
floating-point number, and the value the 
function retums is also a floating-point 
number. In C++, X and Y can be of any 
data type—including new data types that 
the programmer defines—providing it rec- 
ognizes the sqrt message. 

In an object-oriented language, an ob- 
ject comprises both a definition of the data 
and the operations that may be performed 
on the data. If the square root operation is 
part of the definition of an object, you can 
perform a square root by sending the object 
asqrt message. 


ining a classic example: complex num- 
bers. 


COMPLEX NUMBER PROBLEM 
A complex number comprises two num- 
bers—a real part and an imaginary part. 
The imaginary part is a real number times 
i, the square root of -1. Various operations 
(such as addition and multiplication) on 
complex numbers are mathematically 
well-defined. But most programming lan- 
guages do not recognize complex num- 
bers. (FORTRAN is an exception to this 
nule.) 

C supports several basic data types: in- 
tegers, floating-point real numbers, point- 
ers, and characters; and arrays, structures, 
and unions of these data types. C also sup- 
ports several operations such as addition, 
subtraction, multiplication, division, and 
bit shifting. All of these operations are val- 
id for integers and characters, but there are 
restrictions for the other data types. (For 
example, you can’t bit-shift a floating- 
point number or multiply pointers.) The C 
compiler knows the intemal organization 








generate code to perform the operations on 
fe 
But suppose you want to use a data type 


We can better appreciate the usefulness | 
of object-oriented programming by exam- | 


of these data types, so it knows how to | 
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(such as a complex number) that is not de- 
fined in the C language, and you want to 
perform these standard operations (addi- 


sion) on the data. What would you do? 
If you have the Microsoft C compiler, 


file, the definition of a structure called 
complex: 
struct complex 





{ 

double x, y ; 

+3 
That’s a good start. You can use this struc- 
ture to define a few complex numbers in a 
C program: 


struct complex cmplxi1, cmplx2, cmplx3 ; 


But on searching further, you'll find that 
there is only one library function that ac- 





s Inan object-oriented 
language, an object 
comprises both a 
definition of the data and 

| the operations that may be 
performed on the data. 


| cepts a complex number parameter, and 
| that is cabs, which takes the absolute val- 
ue of the complex number. 
You can’t write a statement like 


emp1x3 = cmplxl * cmp1x2 ; 


because the complex numbers are actually 
structures and C does nol support the addi- 
tion of structures. Instead, you'd have to 
write 


empl1x3.x = cmplxl.x + cmplx2.x ; 
emplx3.y = cmplxl.y + cmplx2.y ; 


And even if C were able to add structures 
by adding the individual fields, it surely 
couldn't multiply complex structures cor- 
rectly: 


emplx3 = cmplxl + cmplx2 ; 


You would have to multiply complex 


tion, subtraction, multiplication, and divi- | 


you'll discover, in the MATH.H header | 


numbers by using the following method: 


cmplx3.x = cmplxi.x * 
emplxi.y * 
emplx3.y = cmplxi.x * 
emplxl.y * 


emp1x2.x - 
emplx2.y ; 
emplx2.y + 
emplx2.x ; 
You'd probably resort to writing a bunch 
of functions such as MulComplex to do 
this for you: 


Mulcomplex (&cmplx3, &emplxi, semplx2) ; 


Or, you may wish you had used FOR- 


TRAN instead of C! 





Of course, you would also like to pass 
complex numbers to all the floating-point- 
math library functions. For example, you 
would like to take the square root of acom- 
plex number: 


emplx2 = sqrt (cmplx1) ; 


But for this you’d need another function 
called, for example, SqrtComplex. 

Now suppose that in your program you 
also want to define a few more data types, 
such as vectors and matrices. You can eas- 
ily define these data types as structures or 
arrays, but you'll also end up writing func- 
tions like MulVector and AddMatrix. 
Now you're accumulating a bunch of func- 
tions that perform the same type of opera- 
tion (addition, multiplication, and so 
forth), but which only support individual 
data types. Each of these functions must be 
familiar with the intemal organization of 
the data type it supports. 

In short, the definition of new data 
types in most conventional languages is se- 
verely limited and essentially unsupport- 
ed. So we have to ask ourselves: if struc- 
tured procedural programming is so great, 
why is this such a mess? 


THE SOLUTION The problem is that 
most conventional languages separate the 
definition of data from the procedures that 
act on the data. The definition of a new 
data type (such as a complex number) 
specifies only the way the data type is 
stored in memory. The procedures that act 
on this data type are separate from this def- 
inition. 

In object-oriented programming, the 
definition of a new data type specifies not 
only how the data type is stored in memo- 
ry, it includes the definitions of the opera- 
tions that may be performed on the data as 
well. The definitions of these operations 
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are referred to as ‘‘methods.”’ 

But of course! How an addition or mul- 
tiplication operation works is so highly de- 
pendent on the data type that it makes no 
sense at all to define a data type indepen- 
dent of the operations that can be per- 
formed on it. 

In object-oriented programming, to de- 
fine a new data type you define a “‘class.”’ 
When you allocate a variable of this data 
type, it’s sometimes called an ‘‘instance”’ 
of the class or an *‘object.”* The class defi- 
nition knows how to allocate memory for 
the object and how to perform operations 
on the object. You tell an object to perform 
an operation on itself by sending a message 
to the object. 

In structured programming, a proce- 
dure is often treated as a ‘‘black box,’’ 
which performs a certain operation in a 
predictable manner. The inner workings of 
the procedure can be hidden from the pro- 
gram that uses it. 





In object-oriented programming, this | 


concept is extended to the definition of 
data. The way in which the data type is 
stored in memory is hidden from the pro- 


| gram that uses data of this type. The inter- 





nal organization of the data type is of value 
only within the class definition. This pro- 
tects programs from changes within the 
class definition and is called data ‘‘abstrac- 
tion.’’ It helps you modularize a program 
to a far greater degree than is possible in 
conventional structured programming. 

The difference between object-oriented 
programming and structured program- 
ming is reflected less in what is actually 
going on behind the scenes than in how 
you approach and solve a programming 
problem. In fact, some C++ compilers 
are really translators that convert C++ 
source code into normal C code, which is 
then compiled. Everything you do in an 
object-oriented language can be expressed 
in more familiar structured-programming 
syntax. But to the programmer, the lan- 
guage seems quite different. 


THE PM AND OBJECTS We seem to 
have drifted quite a distance from the OS/2 
Presentation Manager and other graphical 
windowing environments. Or have we? 
Of course, there is quite a difference be- 
tween programming languages and operat- 
ing system environments. Programming 
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languages are relatively independent of the 
environment in which the program runs. 
Using an object-oriented language to de- 
fine new data types involves only a rela- 
tionship between the programmer and the 
compiler, not a relationship between a pro- 
gram and the operating system. The oper- 
ating system doesn’t care how the pro- 
grammer approaches a programming 
problem or what the program does on its 
own time and in its own memory space. 
Further, programming for the Presentation 
Manager certainly doesn’t require an ob- 
ject-oriented language. Most Presentation 
Manager programming is currently done 
in plain old normal C. 

An operating system is dedicated pri- 
marily to providing an interface between 
the program and the computer’s input and 
output facilities, such as the file system, 





» Anoperating system is 
dedicated primarily to 
providing an interface 
between the program and 
the computer’s input and 
output facilities. 


keyboard, mouse, video display, printer, 
and so forth. Where object-oriented con- 
cepts fit into the Presentation Manager is in 
the interaction between programs and the 
user: getting input from the keyboard and 
mouse and displaying output to the screen. 

As we have seen, a Presentation Man- 
ager program creates windows, and here is 
where the object-oriented terminology re- 
tums: A window is an instance of a win- 
dow class. When you create a window, it 
is always based on a particular window 
class. Various window classes are prede- 
fined by the Presentation Manager. These 
include classes for frame windows, sizing 
border windows, button windows, scroll- 
bar windows, and text entry-field win- 
dows. Programmers can also define their 
own window classes. 

A window class definition essentially 








defines a new data type, just like a data- 
type class in an object-oriented language. 
The class definition includes not only the 
allocation of data that is unique to each 
window based on the class, but also a win- 
dow procedure that is responsible for pro- 
cessing messages (including user input 
messages) to the window and for display- 
ing output on the screen. 

Although a Presentation Manager win- 
dow class is quite different in scope from a 
complex number class, there’s a definite 
connection between the two. In object-ori- 
ented programming, a complex number 
object performs operations on itself when 
it is sent a message. In the Presentation 
Manager, a window object similarly per- 
forms operations on itself when it is sent a 
message. 

The window procedure is part of the 
data type that is the window. The window 
procedure defines what the window looks 
like because the window procedure is re- 


| sponsible for painting the window on the 


screen. The window procedure defines 
how the window responds to user input be- 
cause the window procedure processes this 
user input, which comes as messages. 


MAKING BUTTONS § An example will 
illustrate how this affects the structure of a 
Presentation Manager program. 

If you were writing a DOS or OS/2 ker- 
nel program that used the mouse, you 
might want to draw a little push button on 


the screen, The user would be able to | 


“‘push’”’ the button by using the mouse to 
signal a command to the program. 

For your button, you could draw a little 
oval and display text in it. When your pro- 
gram processes mouse input, it has to 
check for mouse clicks, and if any are 
found, determine whether the mouse was 
positioned over the area of the screen in 
which you drew the button. If so, the pro- 
gram can carry out the command for the 
button. 

That seems like a reasonable way to im- 
plement a push button, but it’s not nearly 
as elegant as the facility built into the Pre- 
sentation Manager. 

The Presentation Manager defines a 
window class for buttons. You can create a 
window based on this class by using one 
function call—WinCreate Window. In this 
one function call, you specify the size of 
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the window, the text that appears in the 
window, where the window is to be posi- 
tioned relative to the client window, and 
other information. 

The Presentation Manager creates a 


To order. call 1-80) 


mw P 
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new window based on the button window 
class. The window procedure for the but- 
ton window class is in one of the Presenta- 
tion Manager’s dynamic link libraries. 
That window procedure processes all mes- 
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sages that are sent to the push button. 

We have seen in the previous two Envi- 
ronments columns that the Presentation 
Manager routes mouse input to the win- 
dow undemeath the mouse at the time of 
the mouse input event. This means that 
when the user positions the mouse over the 
push button and clicks, the mouse mes- 
Sages are sent to the push-button window 
procedure rather than to your program’s 
client window. The push button then sends 
a WM_COMMAND message to its owner 
(which is the client window of your pro- 
gram) to tell your program that the button 
has been pressed. 

When you create a push-button window 
on the surface of your client window, your 
program does not need to draw the push 
button. The push button draws itself. Your 
program does not need to check for mouse 
clicks on the button, because the push-but- 





= The Presentation 
Manager creates a new 
window based on the 
button window class. 


ton window procedure gets those mouse 
clicks. Nor does the push-button window 
have to check if the mouse click occurred 
over its window—if it gets a mouse mes- 
sage, then the mouse pointer was indeed 
over its window at the time of the click. 

Like the new data-type classes that you 
define in an object-oriented programming 
language, the window classes defined in 
the Presentation Manager (or which you 
define in your program) can be treated as 
black boxes. Your program needn't be 
concemed with the data maintained within 
the push button window procedure, or how 
the window procedure handles messages, 
or even what the push button looks like. 

So we see that a Presentation Manager 
window is a true object (in the object-ori- 
ented programming sense of the word), 
because a window is both the definition of 
a data type and a set of procedures that act 
on the data. 

But what a data type! It processes user 
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input and displays output to the screen. 
That's a data type to be reckoned with. 


WINDOW METASTRUCTURES A 
graphical windowing environment is actu- 
ally two environments. First, there is the 
user’s environment: what the user sees on 
the screen and how he interacts with pro- 
grams running under the environment. 
Second, there is the operating system envi- 
ronment, which involves the program’s in- 
teractions with the operating system. Both 
of these are object-oriented. 

In the Presentation Manager, the user’s 





= You can interact with 
the various visual 
objects on the screen 
by using the mouse. 


environment and the program’s environ- 
ment parallel each other. A user perceives 
the screen as containing various visual ob- 
jects. Often these objects are windows, 
such as push-button windows, sizing bor- 
der windows, menu windows, and scroll- 
bar windows. The user can interact with 
these objects using the mouse. From the 
program’s perspective, the windows are 
self-contained objects that interact with the 
user. When the user ‘‘pushes’’ a push but- 
ton with the mouse, the push-button win- 
dow receives the mouse message. The 
mouse is not only a simple pointing de- 
vice—it also enables the user to become 
part of the object-oriented environment. 
Just as programmers working with con- 
ventional languages structure their pro- 
grams around a hierarchical series of pro- 
cedures, programmers working with 
object-oriented languages add another lay- 
er of structure by defining new data types 
and methods. Similarly, programmers 
working in an object-oriented operating 
system add a layer of structure to their pro- 
grams by creating windows that perform 
various tasks. That these windows can pro- 
cess input and display output makes them 
ideally suited to an interactive environ- 
ment like the Presentation Manager. 
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DS-2000 and 3000: 
The Affordable Scanners From Chinon. 


images for desktop publishing that require grey scale and higher 


Chinon’s affordable new scanners could change for- 
ever the way computers are used. With OCR software you can 
input text without retyping it. With a simple add-in card, 
DS-2000/3000 turns your computer into an full-featured fax. 


And with the ability to scan almost any type of oat ne - 


DS-2000 and 3000 are perfect for desktop 
publishing. 

Our scanner models offer different 
levels of scanning resolution so that you 
can have the scanner that’s right for your 
applications-and your budget. The 
affordable DS-2000 is perfect for use as a 
fax or for scanning line art-applications 
where its 200 dpi resolution is quite 
adequate, and where speed may be 
more important. DS-3000, with its 
300 dpi resolution, is better suited x 
to OCR applications, or for scanning 


resolution. 





DS-2000 and 3000 are sold bundled with exciting 
software so that it’s easy for you to get 
started. Discover how your computer 
can be more useful than ever before— 


P discover DS-2000/3000. Call TOLL-FREE 


for the dealer nearest you. 


| / = CHINON 


: ™ 


Chinon America, Inc. 
660 Maple Ave. 
Torrance, CA 90503 
Toll-free (800) 441-0222 
In Calif. (213) 533-0274 
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DAZZLING PERFORMANCE. 


12MHz, 16MHz and 20MHz 
286 HARD DRIVE SYSTEMS 


As high as 20MHz! Dazzling performance is yours with 
one of these high performance full size ZEOS '286 Systems. 


Each comes complete with our standard features includ- 
ing drives, monitor, high speed controller, etc. Our full 
size case features room for up to 5 half-high drives, two of 
which are internal. Incredible values. 


= 286/12—Complete 12 MHz System with 512K of Zero- 
Wait RAM, High Speed 32MB Hard Drive and all the 
standard ZEOS goodies. ONLY $1395.00 


& 286/16 —Complete 16MHz system with [MB RAM on 
board and High Speed 32MB Hard Drive. Faster than a 
386 16MHz when running 16-bit software! 

ONLY $1895.00 

& 286/20—At 20MHz, it’s the fastest. Complete with our 
32 MB, High Speed Hard Drive and 1MB RAM. This is 
what Dazzling Speed is all about. ONLY $2095.00 





‘286/SS 


COMPLETE 12MHz ‘286 
WITH 32MB HARD DRIVE 


ONLY $1295.00 


= 80286 CPU, 6/12 MHz Dual Speed, Keyboard Selectable. 
= Zero-Wait State RAM, 512K expandable to 4MB on the 
motherboard (16MB System Total). 

= 32MB Hard Drive, 1.2MB Floppy Drive. 

@ Ultra high speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate. 

= High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

= ZEOS Enhanced Keyboard, Pleasant Tactile/Click Feel. 
= Serial and Parallel Printer Ports. 

= Clock/Calendar with Battery Backup. 

= 6-16 and 2-8 bit expansion slots. 

= 80287 support, up to 12 MHz. 

# Space Saver Case with Security Lock, LED indicators. jaeeies 








DAZZLING PERFORMANCE. and prices are incredible. And our quality and per- 


INCREDIBLE PRICES. How is it possible? formance are second to none. 
Can you believe it? Yes, Because your ZEOS com- We don't just say it. We 

you can! puter comes to you factory _— guarantee it. That’s why 
We've proven it to thou- direct, fully assembled, your new ZEOS system 


sands and we would like to | burned-in and testedinour comes with a Full One Year 
prove it to you. ZEOS* sys- own laboratories. Every Limited Warranty and our 
tems are sold complete, ready — system is built to order. 30 day Full Refund Satis- 
to plug in and fly right out Custom built actually, right faction Guarantee. 

of the box. And the quality to your own specifications. So pick out your dream 


All prices and specifications are subject to change without notire Pease call forcurrent deuuts Call far complete warranty details, 


INCREDIBLE PRICES. 


re se VERTICAL SYSTEM. 


(20MHz add $500) 

Acknowledged worldwide as the highest performance 
value anywhere. Same great standard ZEOS features found 
on our other complete systems plus: 

® 64KB Zero-Wait CACHE using 64K of SRAM. 

® IMB of 32-bit RAM system expandable up to 16MB. 

= GSMB High Speed Seagate Hard Drive. 

® 80287 and 80387 optional. 

= Heavy Duty Vertical Case. 


Call about our new 25MHz systems. Now Shipping! 





pe od 16MHz ‘386 DESKTOP 
32MB HARD DRIVE. 


(20MHz add $500) 

# Genuine 32-bit Intel 80386, 16 or 20MHz parts. 

® 1MBof RAM Expandable to 16MB. 

= 32MB, High Speed Hard Drive, 1.2MB floppy drive. 

® Ultra high speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate! 

® High Res 12” Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

# 101 Key ZEOS Tactile Click keyboard. 

® Serial and Parallel/Printer Ports. 

® Clock/Calendar with Battery Backup. 

& 2-32, 4-16 and 2-8 bit slots. 

#80287 and 80387 support. 












machine and order it now —_ without drives, etc. ORDER NOW TOLL FREE 
with confidence. Dazzling = EGA/VGA Upgrades. 800-423-5891 
performance and incredible 14" EGA color monitor Fie ete ret 

prices await you. Guaran- with EGA card, add $495, 580.51. NWS Pd MN So1i2 

teed. Order now by calling 14" VGA system, add “MasterCard, VISA and cop. 
800- 423-5891, only $695 Se habla Espanol 
Other ZEOS Options ® High Capacity Drives. 

Include: Many other drives and op- 


# Basic Configurations: tions are available. Call Toll 
Call for prices on systems _ Free for details, 800-423-5891 





ZEOS Internatimal, Ltd., 530 Sth Avenue. NW,St Paul, MA 351L2 ZEOS isa publicly traded company, MPLS. ST PACE Local OTC CIRCLE 721 ON READE = ECARD 





MicroWay is your best source for the 
software and hardware you need to get true 32- 
bit speed out of your 386 machine. If you don't 
own a 388 PC, we provide a number of power- 
ful PC and AT upgrade paths. 

MicroWay offers transputer based parallel 
processing boards and languages that run in a 
PC, AT, or 386. Each of the T800 RISC proces- 
sors on these boards packs the power of a 20 
MHz 386/1187. Our best selling board, the 
Quadputer, has four T800s and boasts 40 
MIPS/8 megaflops of processor throughput. 

Our mW1 187 siotless numeric coprocessor 
ecards are compatible with Acer, ALR, AT&T, 
Compaq, Dell, Everex, HP, Micronics, NCR, 
Olivetti, Tandy and Wyse 386 systems. We will 
soon offer an mW1187 that runs in the Micro 
Channel of the IBM mode! 70 and 80. 

Our NDP compilers and NDP utilities are the 


cog snnescapengphenatconnantnseaaannanuantananamnnnenacnana yee 


32-Bit Compilers and Tools 


NDP Fortran-386™ and NDP C-386™ Com- 
pilers generate globally optimized, mainframe 
quality code, Both run in 386 protected mode 
under Phar Lap axtended MS-DOS, UNIX, or 
XENIX. Tha memory model employed uaes 2 
segments, aach of which can be up to 4 
gigabytes. They generate code for the 80287, 
80387, or mW1187. Both include high speed 
EGA graphics extensions written in C that per- 
form BASIC-like screen operations. 

NDP Fortran-386™ Full implementation of 
FORTRAN-77 with Berkeley 4.2, VAX/VMS 
and Fortran-66 extensions........... $595 

eNDP C-386™ Fullimplementation of AT&T's 
PCC with MS and ANSI extensions... . $595 


Phar Lap Development Toola 
Virtuat Memory Extension $295 





NDP Windows™ — NDP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives all tha popular graphics adapters: 
Pace sia sake oa Library: $125, C Source: $250 


NDP Plot™ — Calcomp compatible plot pack- 
age that is callable from NDP Fortran. It in- 
cludes drivers for the most popular plotters and 
printers and works with CGA, Hercules, EGA 
ANd VGA Fo... ees coe sinc s cess os ore $325 


NDP/FFT™ — Includes 40 fast running, hand 
coded algorithms for single and double dimen- 
sioned FFTs which take advantage of the 32- 
bit addressing of the 386 or yourhard disk. Call- 
able from NDP Fortran with mW1187 and 
80387 support 
387FFT for 18-bit compilers ............ $250 


HALO 88 to NDP Graphica Interface — This 
module enables you to call graphics routines in 
HALO 88 from NDP FortranorC........ $100 
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Mainframe Power for your PC! 


Dr. Robert Atwell, leading defense scienust, 
calculates that NOP Fortran-386 is saving him 
$12,000 per month in rentals of V. 
hardware and software while doubling his 
productivity! 

Fred Ziegler of AspenTech in Cambridge, 
Mass. reports, "} ported 900,000 lines of 
Fortran source in two weeks without a single 
problem!" Aspen Tech's Chemical Modeling 
System is in use on mainframes worldwide 
and is probably tha largest application to ever 
run on an intel processor. 


Dr. Jerry Ginsberg of Georgia Tech reports, 

“My problems run a factor of six faster using 

NOP Fortran-386 on an mW1167 equipped 
386/20 than they do on my MicroVAX Il.” 





MioroWay* 
80386 Support 





(508) 746-7341 


Parallel Processing 


Monoputer2™ 

Tha world's most popular PC transputer 
development product now extends the memory 
available for developing transputer applica- 
tions from 2 to 16 megabytes. The board now 
features a DMA bus interface for fast 1/0. 
Monoputer 2, an ideal platform for porting 
mainframe Fortran or C code, provides the 
speed of a 386/20 for 20% of the cost! 


Monoputer 2 with T414 (OMB) ..... $995 
Monoputer 2 with T800 (OMB) .... $1495 
Quadputar™ 


This board for the XT, AT, or 386 can be pur- 
chased with 2, 3 or 4 transputers and 1, 4 or 8 
megabytes of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks with mainframe power which 
use up to 100 or more transputers. One 
customer's application has gone from 8 hours 
ona mainframe to 18 minutes on a system con- 
taining five Quadputers .......... from $3495 


Tranaputer Compilara and Applicationa 


MicroWay offers Parallel languages for the 
Monoputer and Quadputer. 

Logical Syatema ParaltelC ........ $595 
MicroWay Occam2 $4 


3L ParallalC ........... 
3L Parallal Fortran 
MicroWay Prolog Intarpretar....... 





$750 
Microfleld - Finite element analysis . .$1800 
ParaSoft: Parallel Environmant. ... $300 


Parformance Monitor ...$200 
C Source Level Debugger $300 
T800/NAG™ (See NDP/NAG) ...... $2750 
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387BASIC™ — Our 16-bit MS compatidla 
compiler introduces numeric register variables 
to produce the fastest running 80x87 code on 
the market... 6. ..... 0... cece eee ee $249 







key to taking advantage of the two to five-fold 
increase in speed that the mW1187 provides. 
The compilers generate mainframe style code, 
while our utilities simplify ports from either the 
PC or tha mainframe world. A new utility 
enables our NDP compilers to call HALO 88. 
If you are curious about the benefits of the 
NDP/mW1187 approach, consider the follow- 
ing (price estimates are for complete systems): 


Speed (Flops) | Prica | 
80,000 
440,000 
mW1167-20 2,100,000 


When driven by a 32-bit compiler, the 
mW1187 approaches the speed of a $600,000 
VAX 8650! In fact, many of our users have 
reported increases in turnaround of 2 to 4 times 
that of their VAX! Call us for complete details. 





$3,000 
$5,000 
$8,000 


Compag 386/20/25 Add-Ons 


RAMpak™ - One megabyte 32-bit memory 
module fits in Compaq memory slot .. CALL 
mW1187™ is built at MicroWay using Weitek 
components and includes an 80387 socket. 
MW118718 20... eee $995 
mW1187-20 .................00- $1595 
mW1187 Microchannel-18 . .. ee 
mW1187 Microchannal-20 ... 
Waltek 3187-25 ............ 
80367-20 
80387-25 


Numeric Coprocessors 


8087 ..... , 
8087-2 ..... 
80287-8 
80287-10 .... 
80387-18 ne 
80387-18SX 60... ee eee 
80387-20 
80387-25 
287Turbo-12 (for 
256K 100ns DRA 
256K SIMMS 
1MB SIMMS $450 
(All of our Intel coprocessors include 87Test.) 


intelligent Serial Controllers 


MicroWay's AT4™, AT@™, and AT16™, the 
fastest intelligent serial controllers, run in AT, 
80386 and PS/2 PCs. They come with drivers 
for UNIX, XENIX, and PC MOS. 

AT4...$795 ATB...$995 AT18...$1295 













. $119 


Kyo lime ve) elit t oles 


PSTAT-386 — Popular maintrame statistics 
package. Full version was ported....... $1495 
NDP/NAG™ — Features a library of 268 en- 
ineering and acientific numerical algorithms. 
allable from NDP or 3L Fortran ........ $895 


12 MHz PC Accelerators 


FaatCACHE-288 12 MHz . 
SuperCACHE-2866 12 MHz 
FeatCACHE-2869MHz............ 





World Leader in PC Numerics 


P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 
32 High St, Kingston-Upon- Thames, U.K, 01-541-5466 
USA FAX 617-934-2414 Australia 02-439-8400 Germany 069-75-1428 
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TAKING A 


REALISTIC LOOK 


AT DOS 4.0 


From a programmer’ s viewpoint, IBM’ s latest DOS version hardly warrants the excessive 
reactions it has received. Here are the specifics you and your software should know about. 








hen IBM’s DOS 4.0 first ap- 

W peared, self-styled analysts and 

pundits hailed it as a major evo- 

lutionary step. They lauded its support for 

Lotus/Intel/Microsoft expanded memory 

(LIM EMS) and for large disk volumes, 

and they praised its inclusion of a visual 

user interface. Some went so far as to 

claim that DOS 4.0 eliminated much of the 
need for OS/2! 

A few weeks later, the same analysts 
and pundits came to their senses and there 
was a severe backlash. DOS 4.0 was sub- 
jected to a torrent of abuse for a handful of 
bugs no worse than those that had accom- 
panied the release of DOS 2.0 or 3.0, and 
for failing to live up to claims that IBM had 
never made for it. Such are the unfathom- 
able twists and turns of our little comer of 
American industry. 

I have no wish to venture into the de- 
bate over DOS’s new shell, installation 
program, intemationalization support, and 
user commands; I'll leave those issues to 
the sages. But in this column I would like 
to take a brief look at the changes in DOS 
4.0 that affect the software developer. 


EXPANDED MEMORY SUPPORT 
The new system’s much-discussed support 
for LIM EMS is perhaps its least signifi- 
cant feature. DOS 4.0 relies on an external 
Expanded Memory Manager device driver 
that is loaded with a DEVICE= directive 
in CONFIG.SYS, just like any other appli- 
cation that uses EMS. When expanded 
memory is available, DOS can use it for 
disk buffers (allocated with the BUFF- 
ERS= directive) and for FASTOPEN’s 








filename cache, but it doesn’t use expand- 
ed memory for application code or data 
swapping, nor does it put pieces of the op- 
erating system there. 

The DOS distribution disks do include 
two device drivers for EMS. But these 
drivers work only on IBM expansion 
boards. If you’re using an expanded mem- 
ory board from another manufacturer, 
you'll have to continue to use the same 
company’s EMS driver. Thus, DOS 4.0°s 
EMS support reveals itself to be little more 
than a disk caching scheme that can use ex- 
panded memory—hardly a technological 
breakthrough. I strongly suspect that the 
only reason EMS support was included at 
all was to defuse criticism over the in- 
crease in the operating system’s size. 

Nevertheless, programmers who are 
writing programs that use EMS will find 
two of DOS 4.0’s user-level enhance- 
ments helpful. The MEM command dis- 
plays the location of each operating system 
component, including device drivers and 
the system file table; the address, length, 
and owner of each memory block in the 
transicn! program area; and the amounts of 
extended and expanded memory. DEBUG 
has been augmented with four new com- 
mands that let the programmer interactive- 
ly allocate, deallocate, and map expanded 
memory pages. These new commands, 
shown in Figure 1, can be quite helpful 
when stress-testing an ‘“‘EMS-aware’’ ap- 
plication. 


HUGE DISK VOLUMES DOS 4.0’s 
support for ‘‘huge’’ logical disk volumes 
(larger than 32MB) is almost completely 





transparent to the user. The old partition 
types are still supported, disks written by 
previous versions of the operating system 
are still readable, and the operation of the 
FORMAT and FDISK programs is almost 
unchanged. The average user will notice 
only that FDISK no longer requires break- 
ing up a physical disk larger than 32MB 
into a *‘primary partition’’ and one or more 
“extended partitions.”” The (theoretical) 
limit on a volume size is now 2,048MB (2 
gigabytes). 

Behind the scenes, of course, the rami- 
fications of the new “‘huge’’ logical vol- 
umes are widespread. Although ‘‘well- 


Fir New DOS 4.0 


lhe DEBUG Commands 


Command 
XAn 


Description 

Allocate n pages of 
expanded memory and 
display the handle number 
for the pages 

Oeallocate handle and its 
expanded memory pages 
Map expanded memory 
handle’s logical page / to 
physical page p 

Display expanded memory 
Subsystem status’ total 
pages, pages available, 
current mapping, and 
active handles 


XD handle 





XM / pp hendle 


xs 





Figure 1: The addition of these new DEBUG 
commands allows you to allocate, deallocate, 


and map expanded memory. 
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behaved”’ applications are not affected, 
disk utility or ‘‘unerase’’ programs that 
rely on undocumented DOS functions and 
intemal tables are likely to crash or dam- 
age data. This is because these functions 
and structures have been revamped to han- 
dle 32-bit sector numbers. Programs that 
use interrupt 25h and interrupt 26h to by- 
pass the DOS file system and read or write 
“logical sectors’’ will continue to work 
unchanged on volumes smaller than 
32MB, but they will need modification to 
access the new large volumes. The 
changes are indicated in Figure 2. 

The huge volumes are implemented as 
a new partition type (6), and they have an 
extended BIOS Parameter Block and boot 
record format, which is diagrammed in 
Figure 3. The structure of directories and 
the FAT are unchanged—the rumors about 
anew FAT format with 20-bit entries were 
merely rumors—except that the FAT can 
now grow as large as 128K. (Previously, 
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Call function with: 


For access to partitions <= 32MB 
drive number (0=A, 1=B, ...) 





the FAT was limited to the size of the first 
disk track.) Naturally, disk drivers that 
support the new partitions must be able to 
handle 32-bit sector numbers in the read 
and write request packets that they receive 
from the DOS kernel. They must indicate 
this capability by setting a flag in the de- 
vice driver header, where it can be inspect- 
ed by the kemel. In other respects, the 
specifications for device drivers are virtu- 
ally the same as in DOS 3.3. 

For all fixed disk partitions and floppy 
disk types, the DOS 4.0 FORMAT pro- 
gram calculates a semirandom 32-bit bina- 
ry ID and places it in the boot sector that 
follows the BIOS Parameter Block. This 
ID can be used by the system’s disk driver 
to determine whether a disk has been 
changed while a file is still open. That’s a 
much more reliable method than checking 
the volume label assigned by the user, 
which has no guarantee of uniqueness. 
The binary ID is displayed by the CHK- 


Interrupts 25h and 26h Under DOS 4.0 


number of sectors to read (25h) or write (26h) 
starting sector number 
segment:offset of buffer 


For access to partitions > 32MB 
drive number (0=A, 1=B, ...) 
-1 


segment:offset of 10-byte parameter block in the following format: 


Bytes Description 

00H-03H 32-bit sector number 

04H-05H = number of sectors to read (25h) or write (26h) 
O6H-07H offset of buffer 

O8H-O9H = segment of buffer 


Function returns: 

If function successful 
Carry flag clear 
lf function unsuccessful 


Carry flag set 
AX error code 





Figure 2: New calling conventions for interrupt 25h (Read Logical Sector) and interrupt 26h 
(Write Logical Sectar) in DOS 4.0 are required far access ta volumes larger than 32MB. 





DOS 4.0 
Boot Sector Layout 


E9 XX XX or EB XX 90 


of root directory entries 
Total sectors If volume size <32MB 


Pal 5 


gee aoe ee”) 


K] 
5 


L6H | 
18H] 
x 


Figure 3: A map af the extended boot sectar 
and BIOS Parameter Block (BPB) on a disk 
Sormatted under DOS 4.0. 
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ANew Way To Tell Your Bills 
Where To Go. 





And Get Away With It. 


CheckFree? The Nationwide, Personal Electronic Banking Service. 
It Pays All Your Bills And More-In Just Minutes Per Month. 


You've never had this level of contro] over your finances. In 
just minutes per month, you can pay all your bills through 
your home computer. Simply and easily. No matter where you 
bank! 

Thanks to CheckFree’ easy-to-use software, you'll never 
have to mail another check. Just enter the payment 
information into your computer, and the software 
automatically records transactions, adjusts your balance, and 
transmits payments via modem* to the CheckFree 
Processing Center. 

Checkfree Corporation—the nation’s leader in electronic 
payment services—will record each transaction and direct 
your payments to their destinations. Fixed monthly 
payments are entered only once, and made 
automatically on the dates you specify. Now ° 
you can forget about late charges and 
maximize the interest on your money. 

Besides being fast and reliable, CheckFree 
is also extremely secure. All data entry is off 





line and all payment information is sent via burst 
transmission to the CheckFree Processing Center. The 
payments are then processed through the Federal Reserve 
System—the same, safe system used by banks everywhere. 
Plus, CheckFree also provides you with instant budgets and 
analyses of your income and expenses. 

All this for the basic subscription fee of only $9.00 a 
month.’* If you pay only 18 bills, you'll already have saved 
$4.50 in postage alone. 

So isnt that a small price to pay when youre getting away 
with so much? 

CheckFree Servisware,™ including complete software 
and subscription kit plus one month of service is available 

for only $29.95 (suggested retail price). 
a | Visit your local Computer Retailer or call 
~ 1 800 882-5280. (Monday-Friday, 9AM to 
9PM Eastern Time). 


\- CheckFree 


*No modem? No problem We'll help you get one. °* Nomninal extra charge for more than 20 monthly transactions 
HARDWARE REQUIREMENTS: IBM® PC or compatible, 256K RAM or greater, MS/DOS® 21 or greater, a Hayes® compatible modem, and two floppy drives or a hard disk system. 
ChockFree/Reg TM Checkfree Technologies Checkfree Technologies is a wholly-owned subsidiary of Checkfree Corporation. 
IBM/Reg. TM IBM Corp. Hayes/Reg.TM Hayes Microcomputer Products. MS-DOS/Reg TM Microsoft Corporation. 
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It’s finally complete. I now have all of our PC 
workstations integrated into five operating 
department LANs. A lot of vital information 
is flowing through these networks every day. 
Information my company can’t afford to lose! 
That’s why I’ve put a MaynStream 150 cassette 
backup from Maynard Electronics in each of 
my supervisor stations. 


With a mixture of Compaq’s and PS/2’s it was 
important to find a compatible, high perfor- 
mance, internal tape backup system that would 
fit into all of my supervisors’ workstations. It 
turned out that MaynStream is the only 150 
megabyte, high performance drive in the market 
that fits into both a 3% inch AND a 5% inch 
bay. And the MaynStream 150 cassette is 3 
times faster than any other internal 32" form 
factor product. The MaynStream 150 has all 


ANDICANBACKITUP. 






HB 150 Megabytes 
Wi Internal Cassette 


i Compatible with 
PC, XT, and ATs 
and PS/2 Models 
50, 60, 70, and 80 


i Fast 6.6 MB/min 
backup 


Gi Easy to use — 
Award Winning 
Software 


Novell Approved 
@ XENIX Compatible 
Bi One Year Warranty 




















Pitre | 





of the features we’ve grown to expect around 
here. It’s fast, easy to use, and it’s compatible 
with our other MaynStream products. 


Now, I’m well connected, and I can back 
it up. Can you? 





<x: Maynard Electronics 


We're backing you one-hundred percent. 
460 E. Semoran Blvd., Casselberry, FL 32707 407/331-6402 
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DSK, DIR, VOL, LABEL, and TREE 
commands, but it cannot be changed by 
the user. DISKCOPY is smart enough to 
change the binary ID on the newly copied 
disk; DISKCOMP ignores the ID, and 
SYS preserves the ID when writing a new 
boot sector. 


NEW FUNCTION CALLS DOS 4.0 
contains only one completely new system 
call: interrupt 21h function 6Ch, Extended 
Open File. Figure 4 details its calling con- 
vention. This function combines the capa- 
bilities of interrupt 21h function 3Ch (Cre- 
ate File), interrupt 21h function 3Dh 
(Open File), and interrupt 21h function 
5Bh (Create Unique File). It allows the 
programmer separately to specify how the 
function behaves if the file does or does not 
already exist, and it returns a code indicat- 
ing the actual action taken by the function. 
The programmer can also now open or cre- 
ate a file specifying a ‘‘write-through’’ 
mode and ‘“‘critical-error handling’’ mode. 
When the write-through bit is set, disk 
writes are always physically completed at 
the time they are requested, rather than 
possibly being buffered and deferred. If 


the critical-error bit is set, hardware errors | 


during the open operation (such as ‘‘drive 


not ready’’) do not result in the usual | 


‘*Abort, Retry, Ignore’ message. Instead, 
they are returned to the application as a 
failure of the interrupt 21h function. 

There are also a scattering of new sub- 
functions: interrupt 21h function 33h sub- 
function 05h, which allows a program to 
determine the system boot drive; interrupt 
21h function 65h subfunction 07h, which 
returns a Double-Byte Character Set 
(DBCS) table important for support of Far 
East OEM versions of MS-DOS; and ex- 
tensions to Generic IOCTL (interrupt 21h 
function 44h subfunctions OCh and ODh) 
to get or set the display mode and disk ac- 
cess flag. The changes to interrupt 25h and 
interrupt 26h have already been men- 
tioned. Last (and even less interesting, if 
that is possible), the interface to the AP- 
PEND program via the Multiplex interrupt 
(interrupt 2Fh) has been expanded to allow 
a program to change APPEND’s behavior 
“on the fly.”’ 

Aside from interrupts 25h, 26h, and 
2Fh, all of the changes in the DOS 4.0 


| software interface—including interrupt 
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i’. Using Interrupt 21h in DOS 4.0 


af 


Meaning 





001 & write only 

010 = read/write 

reserved (0) 

sharing mode 

000 = compatibility 

001 = deny read/write (deny all) 
010 = deny write 

011 = deny read 

100 = deny none 

Inheritance 

0 e child process inherits handle 
1 = child does not inherit handle 
reserved (0) 

critical-error handling 

0 = execute INT 24h 

1 = fetum error to process 
write-through mode 

0 = writes may be buffered 

1 = physical write at request time 


15 reserved (0) 
CX = file attribute (bits may be combined; ignored if open) 

Meaning (it set) 
reed onty 
hidden 
system 
volume label 
reserved (0) 
archive 


reserved (0) 
DX & open flag 
Bits Meaning 
action if file exists 
0000 = fail 
0001 = open file 


0010 = reptace file 
action if file doesn't exist 








12 file exisled end was opened 
2 = file did not exist and was created 
3 file existed end was replaced 

H function failed 


ipa = Set 
@ error code 


Figure 4: interrupt 21h function 6Ch, Extended Open File, is an entirely new system call in DOS 
4.0. As detailed in the text, several new subfunctions have also been added to interrupt 21h. 
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EASYFLOW 


A’ on-screen flowchart processor that knows about flowcharts - not just 
Aes “screen draw’ program that makes you do most of the work. 

EAsYFiow is a powerful full-screen graphics program dedicated to flowcharts 

and organization charts. With it you can quickly compose charts. More 

important, you can easily modify charts so they are always up to date. 

» Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

> Fast: Written in assembly language for speed. 

» Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFow automatically breaks the chart up & prints it in page size pieces. 

» Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

> User friendly: Don't take our word for it. PC Magazine says ‘‘EasyFiow lives 
up to its name. It's hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts"’. (March 10th 1987 issue, page 278.] 

» Mouse: Optional but lully supported. 

> It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

> It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

> It works: We are contractually prevented from mentioning the name of the ‘‘big 
eight’ accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFrow 

» Rush delivery: Order by noon today (eastem time) and you'll have it tomorrow. 
Rush delivery charge is $10.50 (instead of $2.00) and is available only to 
continental USA and Canada. 

» Documented: 100 page manual plus over 150 screens of context sensitive help. 

EasyFrow works on IBM PC's, IBM PS/2 and compatibles. Requires 384 K memory, 

DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 

adapter card. 

Drder direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 

by M.D., cheque, VISA, Mastercard or Company PO. 


Central filas: 
complata 
“Loat Order” 
form 


Mailroom 
aanda to 
central files 
by Sem 


—» In addition to logging 
tha complaint, the seerch 
unit copies the complaint 


Log Complaint 
for managers as vall- 


The chart fragment above was produced on an HP LaserJet-Plus and 1s actual size and 
unretouched Publication quality charts like this can be produced using only minutes of preparation 
time and seconds of print tme 


HavenTree Software Limited Order Desk: 1-800-267-0668 
PO Box 1093-P Information: (613) 544-6035 ext 49 
Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 
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21h function 6Ch—are clearly directed at 


compatibility with the OS/2 Application | 


Program interface (API). Their evident 


purpose is to improve DOS's support for | 


so-called ‘‘family applications,’’ which 
can be executed either in protected mode 
(under OS/2) or in real mode (under DOS 
or in the OS/2 “DOS Compatibility Envi- 
ronment’’). None of the changes will im- 
prove the performance of existing DOS 
programs or make it possible to write bet- 
ter programs. 


WHERE'S THE BEEF? In sum, while 
DOS 4.0 certainly contains some improve- 
ments in usability and functionality, it of- 
fers nothing that warrants a major version- 
number change (from 3 to 4), let alone the 
kind of awestruck coverage it initially re- 
ceived in personal-computer trade maga- 
zines. The visual shell merely follows in 
the footsteps of third-party products such 
as XTREE, DESQview, and The Norton 
Commander. The large-volume support is 
adapted from Compaq DOS 3.31; the 


| EMS support turns out to be simple-mind- 


ed at best; and you’d probably overlook the 
additions to the interrupt 21h program- 
ming interface completely if you didn’t 


| know exactly where to search for them in 


the manual. 

DOS is not dead, but people who look 
to DOS for any further radical changes or 
improvements are looking in the wrong 
place. DOS is a prisoner of its own success 
and that of its ill-behaved clients—the vast 
number of applications that grab all the 
memory they can get, depend on direct ac- 
cess to the hardware, and use undocument- 
ed DOS functions. 

If you want effective multitasking, vir- 
tual memory, interprocess communica- 
tions, and high-performance, hardware- 
independent graphics, you'll have to look 
to a protected-mode environment (such as 
OS/2 with Presentation Manager or Unix 
with X-Windows), where the hardware 


THE IN-BOX Please send your com- 
ments and suggestions to me at any of the 
following e-mail addresses: 

PC MagNet: 72241 ,52 

MCI Mail: Imi 

BIX: rduncan PC 
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TARGA" 16 Videographics. 


, a 


People Who’veAlw: 
TARGA 16... 


Now less gets you even more! 


The NEW Improved 
TARGA 16 is only 
$1995! 


When we redesigned the industry-standard 
for high color resolution videographics, 

we incorporated the latest technological 
advances. The result is a TARGA 16 with 
improved video quality, built-in overscan, 
simultaneous RGB and composite video 
output and more. 


And TIPS is only $795! 


Since we lowered the price on our popular 
TARGA 16, we decided to reduce the cost of 
its companion, TIPS Imaging Software. The 
TARGA 16 version is now only $795, a sav- 
ings of $455. This latest release of the award- 
winning IBM PC-based paint program lets you 
create new graphics or enhance images 
captured by the TARGA 16. So contact your 
nearest Authorized Truevision Reseller, or call 
800/858-TRUE and see how less can become 
even more. 





‘TRUEVISION;< 


7351 Shadeland Station, Suite 100, Indianapolis, IN46256 800/858-TRUE 
INTERNATIONAL: Canada 416/499-9400 France 33-13-952-6253 Italy 39-2-242-4551 Switzerland 41-1-825-0949 
U.K. 44-1-991-0121 West Germany 49-89-612-0010 Other 617/229-6900 
Prices quoted are US Domestic suggested rated prices CIRCLE 122 ON READER SERVICE CARD 





The 


ProSpeed’ 386 


desktop. 





In the past, people who were 
serious about their computers 
have had a serious dilemma. 

They could either buy a pow- 
erful desktop and give up 
any thoughts of portability. Or 
get a laptop, and forget about 
expansion and connectivity 


capabilities. 


Co ‘Computers and Communications 


But never could they find a 
computer flexible enough to 
give them both. 

Until now. With the ProSpeed 
386 from NEC, 

As you'd expect from a pow- 
erful 386 desktop, it runs at a 
swift 16MHz, has a full seven 
expansion slots and up to four 
drives. So it can handle 


anything you throw its way. 


To understand 
its massive 
power, 


And when you want to take 
it on the road, it’s still a 
high-powered computer. The 
laptop unit is not only avail- 
able in both 40 and 100 MB 
hard disks, it’s also battery 
operated and has up to 10 
MB’s of memory. There's even 
a paperwhite monograph 


sereen with EGA 





resolution that provides the 


reada y and gr 


you wart to n ACK 


a desktop merely slide 


the ec 


r t te c 
mputer int qu 


docking atation that never 


©1988 NEC Nome Eieeteseirs (UGA) lee 


you have 
to take it 
apart. 


leaves your desk. It contains 
two standard drive bays as well 
as the capacity for four full- 
sized cards. So in a matter of 
seconds, you're fully inte- 
grated back into your office. 
No manual reconfiguring. No 
phone lines to connect. No 


cable hook ups. 





The price isn't a hassle either. 
So if you'd like us to continue 
taking the ProSpecd 386 apart, 
call NEC Home Electronics 
(USA) Ine. at 1-800-FONE-NEC. 
Or, if you'd bike to dissect it 
yourself, call for product Jiter- 


ature at 1-800-826-2255. 
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PAN-UNITED CORP. Delivers 


“The distinguishing feature . . . 

(of Micro Lab 286) is its zero-wait- 

State... (that) boosts the effective 
... above that attained by 


if _ 
| the 12 MHz Processor...” 


“Its effective performance rivals that of some 
12 MHz machines .. .” 


“The AT-286 scored about 10 to 40 percent 
fasteronour tests than... 10MHz80286-based 
machines.” 


"Documentation written specifically for the 
AT-286 ... (is) clear and well illustrated.” 


“The computer... seemed well made and 
Suitably sturdy. .. parts provided are all topflight 
and everything else worked as documented. This 
certainly is a speedy computer at a reasonably 
attractive price . . . is definitely worth a look.” 


"Keyboard... features... with both audible and 
tactile feedback. The click it makes is somewhat 
sharper than that of IBM .. . Is satisfying to 


type on.” 


MICRO LAB 286 and 386 Computers are 
chosen by Fortune 500 companies and 
government Institutions for use in the most 
demanding environments: 


U.S. Mission to NATO in Belgium, Johnson & Johnson, 
Mobil Chemical, Westinghouse, Argonne National 
Lab, National Standard Bureau, New Jersey State 
University, New York Department of Health, New York 
Hospital for Special Surgery - OPERATING ROOM. 


PAN UNITED CORPORATION 
1967 RT. 27, SUITE 12, EDISON, NJ 08817 


You Have Special Needs? 
The solution is MICRO LAB, we customize the 
configuration to meet your needs. We offer 
graphic, memory boards, monitors, modems, 
tape backups, hard drives, printers, and many 
many more! 


Need Technical Help? 


Technical support is just one phone call away. 
Wewill help you through installation, recontigur- 
ation, and answer any question you may have 
about the MICRO LAB computers. 


Shop and Compare! 

Discount available for multi unit purchases. 
Purchase order accepted for school, goverment 
institutions. Leasing plan available. 


THE SOLUTION /S MICRO LAB 


MICRO LAB XT-TURBO, Starter Kit . . . $897 
@ 4.77/10MHz @ 512K RAMExpandabla to 640K = One 
Serial/Parallal/Game @ Clock/Calandar # Ona 360K 
Floppy Disk Driva & 84 Key Keyboard @ 12” High 
Resolution Monochrome Monitor/Harcules Graphic Card 
® Citizan 120D Printar, includes: Tractor Feed, Single Sheet 
Holdar, Bottom Feed, Near Latter Quality 


MICRO LAB 286 

® 6/10 MHz (12 and 16 MHz optional) = 512K RAM 
Expandable to 640K or ona MEG ® Ona Serial/Parallel/ 
Game @ Clock/Calendar # Ona 1.2 MEG Floppy Drive 
@ 101 Key Keyboard # 40 MEG/40 MS Hard Drive 
Monochrome. 


System $1597 Sytem $1997 Syctom $2247 


MICRO LAB 386/20 CACHE 

@ 6/20 MHz Cache (25 MHz Optional) # One MEG RAM 
@ AMI BIOS @ One Serial/Parallal w Clock/Calendar 

@ One 1.2 MEG Floppy Drive @ 101 Key Kayboard 

® 40 MEG/28 MS Hard Driva = Towar Case Optional 


Sean "$3367 Sietem $3767 Stem $4017 


MICRO LAB 386/16 — 


386 performance at 286 price... CALL. 
All systems come with one year parts and labor warranty. 


Convenient Shopping Hours: 
Mon — Sat: 9 AM—8 PM 


TO ORDER Call Toll Free: 


(800) 433-3006 
or (201) 906-8044 In NJ 
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® DOUGLAS COBB AND STEVEN COBB 


SPREADSHEET 


CLINIC 





Learn more uses for the F3 key, alternative symbols to use in graphs, and a useful way to 
intercept fatal errors with the {OnError} macro command in Lotus 1-2-3. 





Rerouting a macro after an error 
with the {Dispatch} command 


Lotus 1-2-3's {OnError} macro command 
provides a useful way to intercept other- 
wise fatal errors. When a macro error trips 
an {OnError} command, /-2-3 routes the 
execution of the macro to the cell specified 
by the first argument of that command. 

In most cases, you want each {OnError} 
command to route the execution of the 
macro to a different place. So you proba- 
bly create a separate error routine for each 
of the {OnError} statements in your macro. 
This works, but it can make your macros 
somewhat bulky. 

I’ve found a way to use a single error 
routine for almost all of the {OnError} 
commands in my macros. After each {On- 
Error} statement, which specifies the loca- 
tion of the error routine, ! insert a statement 
in the form 


{Let LOCATION<@CELL(address" ,X} 


X is the name of the cell to which /-2-3 
should route the execution of the macro if 
an error occurs. Then, at the end of the er- 
ror routine, I enter 


{Dispatch LOCATION} 


This commands /-2-3 to route the execu- 
tion of the macro to the cell whose address 
is stored in the cell named LOCATION. 
The macro shown in Figure | uses this 
technique. The body of this macro, which 
occupies cells B! ..B6, commands /-2-3 to 
print a range you specify. Now suppose 








that while the macro is executing, you | 


\p 


/ppr{?}~q 
SECOND 


/ppagg 


CONTINUE {Beep} 


WOAH Ss WA 


{Recale ERRMENU} 
{MenuBranch ERRMENU} 
{Quit} 

ERR 
Press [Enter] to retry, or [Esc] to cancel... 
{Dispatch LOCATION} 


ERRMENU 


MESSAGE 
LOCATION 


{OnError CONTINUE, MESSAGE} 
{Let LOCATION, @CELL( "address", \p)} 


{OnError CONTINUE, MESSAGE} 
{Let LOCATION, @CELL("address”, SECOND) } 





Figure 1: The error routine in cells B8..B14 routes the execution of the macro to a different 
location, depending which {OnError} statement was tripped. 


specify an invalid print range in response 
to the {?} command in cell B3 or your 
printer is disconnected, switched off, or 
off-line. The two {OnError} commands 
and the single error routine in cells 
B8..B14 will take care of both of these er- 


rors. 

The {OnError} statement in cell B! tells 
1-2-3 to route the execution of the macroto 
the cell named CONTINUE (B38) if an er- 
ror occurs and store the message that de- 
scribes this error in the cell named MES- 
SAGE (B16). The {Let} command in cell 
B2 then enters the label form of the abso- 
lute address of the cell named \p (B1) into 
the cell named LOCATION (B17). 

Next, the statement in cell B3 instructs 
1-2-3 to issue the /Print Printer Range 
command and then wait for you to specify 





the range you want to print. If you specify 
a valid range, 1-2-3 will continue with the 
macro. However, if you specify an invalid 
range (for example, Al..IZ100) a macro 
error wil! occur. Because the {OnError} 
command in cell B! will be active, /-2-3 
will store the error message ‘‘Invalid cell 
or range address”’ in the cell named MES- 
SAGE and route the execution of the mac- 
ro to the cell named CONTINUE. 

In the routine that begins with CON- 
TINUE, the first two statements tel! /-2-3 
to beep and then recalculate the function 
@UPPER(MESSAGE) in the cell named 
ERRMENU (B12). This function returns 
an all-uppercase version of the error mes- 
sage stored in MESSAGE. 

The next statement, {MenuBranch 
ERRMENU}, commands /-2-3 to display 
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a custom menu. This menu has the result 
of the function in ERRMENU (in this 
case, the string INVALID CELL OR 
RANGE ADDRESS) as its single choice, 
and the phrase ‘‘Press (Enter] to retry, or 
[Esc] to cancel... ’’ as the prompt for 
that choice. 

If you press Esc at this point, /-2-3 will 
cancel the execution of the macro. Howev- 
er, if you press Enter, /-2-3 will execute 
the command {Dispatch LOCATION} in 
cell B14, which routes the execution of the 
macro back to the cell whose address is 
specified by the label in the cell named 
LOCATION (B17). At this point, /-2-3 
will reset the error trap and allow you to re- 
specify the print range. /-2-3 will continue 
in this fashion until you specify a valid 
range or cancel the execution of the macro. 

Once you have specified a valid print 
range, 1-2-3 will execute the {OnError} 
command in cell B4, which replaces the 
error trap specified by the statement in cell 
BI. (These two statements are identical. 
However, the one in cell B4 is needed in 
case a printer error occurs more than 
once.) Next, /-2-3 will execute the com- 
mand in cell BS. This replaces the current 
entry in LOCATION with the label form 
of the absolute address of the cell named 
SECOND (B4). 

The final statement in cell B6 instructs 
1-2-3 to print the range you specified. If 
your printer is on, /-2-3 will print the 
range and then end the execution of the 
macro. If there is a problem with the print- 
er, however, a macro error will occur. In 
this case, /-2-3 will enter the error mes- 
sage ‘*Printer error’’ into MESSAGE and 
route the macro to CONTINUE. After 
beeping and recalculating the @UPPER 
function in cell B12, /-2-3 will present a 
menu that has the result of that function 
(the string PRINTER ERROR) as its sin- 
gle choice, and the phrase ‘‘Press [Enter] 
to retry, or [Esc] to cancel... ’’ as the 


| prompt for that choice. 


If you press Esc in response to this 
menu, /-2-3 will cancel the execution of 
the macro. If you press Enter, /-2-3 will 
execute the {Dispatch} command in cell 
B14. Since LOCATION will contain the 


| label $B$4 at this point, this‘command will 


route the macro back to cell B4. Now 1-2-3 
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correct the problem with the printer before 
pressing Enter, /-2-3 will print the report. 
If you don’t correct the error, /-2-3 will 
execute the error routine again.—James R. 
Knoblock; Bridgeport, West Virginia 


Although the basis for this excellent mac- 
ro is the {Dispatch} command, it contains 
two other programming features worth 
mentioning. First, it uses the optional sec- 
ond argument of the {OnError} command 
to store the message that explains the error 
that trips a command. Second, it uses the 
result of a string function (in this case, one 
that acts upon the stored error message) as 
a choice on a custom menu—something 
many /-2-3 users may not ever have tried. 





Using alternative symbols on 
1-2-3 graphs 


In my work with Lotus 1-2-3, I often plot 
series of data that contain hundreds of data 
points. Formatting a graph of this sort to 
display lines only or lines and symbols 
produces an unintelligible mess. In fact, 
due to the size of the symbols /-2-3 uses, 
even formatting the graph for Symbols 
only does not produce a satisfactory graph, 
since the symbols overlap one another. 
Figure 2 shows a graph using the standard 
1-2-3 symbols. 











Ihave found a way to use any symbol I 
wish to: mark points on a /-2-3 graph. 
First, I insert a new column to the right of 
the column that contains the data I want to 
plot. Then I type the symbol that 1 want to 
use (a period, for example) in the cell to the 
right of the first data value and use the 
/Copy command to copy it into the cells to 
the right of the other data values. 

Next, while defining the graph, I issue 
the /Graph Options Format Graph com- 
mand and choose Neither. This tells 1-2-3 
to use neither lines nor symbols to repre- 
sent the data in the graph. Then, I issue the 
/Graph Options Data-Labels command, 
highlight the cells that contain the symbols 
that I entered, press Enter, and choose 
Center. This commands /-2-3 to place the 
symbols precisely on top of the points 
where /-2-3’s default symbols would nor- 
mally appear. 

Finally, when | issue the /Graph View 
command, /-2-3 draws the graph, using 
the symbols that 1 specified instead of its 
default symbols. Figure 3 shows the result 
of using this technique on the graph shown 
in Figure 2. As you can see, /-2-3 now 
marks each point with a dot rather than a 
square. Since the dot is smailer than the 
square, the symbols do not overlap. The 
result is a clearer, more understandable 
graph.—Alfredo Somolinos; Dobbs Ferry, 
New York 








will reset the error trap and reissue the | Figure 2: Due to the number of points in the graph shown above, the symbols for each point 


/Print Printer Align Go command. If you 


overlap the ones to the left and right of it. 
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read, this technique makes them easier to 
modify. Instead of redefining your data 
ranges, you can simply delete the symbols 
that correspond to the points you don’t 
want to plot. Furthermore, this method 
makes it easy to mark different points in 
the same range with a different symbol. 
For example, in a graph that uses periods 
to mark most of the data points, you may 
want to use an asterisk to mark every tenth 
point. To do this, you simply enter the al- 
ternative symbol into the appropriate cells 
of the worksheet. 








More uses for the F3 key 


In the June 28, 1988, Spreadsheet Clinic, 
you provided a valuable list of 1-2-3 com- 
mands that are affected by the F3 (Name) 
key. Unfortunately, you didn’t list all of 
them. In addition to revealing a full-screen 
listing of range names when you issue a 
/Range command, the F3 key will reveal a 
full-screen listing of filenames when you 
issue any /File command (for example, 


While /-2-3 is displaying a full-screen list- 
ing of filenames, it will display the size 
and creation date of the file whose name is 
currently highlighted. 

The F3 key will also reveal a full-screen 





/File Save, /File Retrieve, and so forth). | 








Figure 3: This graph charts the same data shown in Figure 2, but it uses a period instead of a 
Square to mark each data point, thus avoiding overlapping. 


In addition to making graphs easier to | listing of graph names when you issue the 


‘Graph Name Create or /Graph Name Use 
command. It will reveal a full-screen list- 
ing of .PIC files when you issue the /Graph 
Save command, and will generate a listing 
of range names when you issue the /Data 
Regression command, the /Data Matrix 
command, and any /Graph command that 
lets you highlight a range.—Dennis Tay- 
lor; Boulder, Colorado 


That’s right—the list of possible uses of 
the F3 key goes on and on. 

The F3 key works differently with the 
/File List command than it does with other 
/File commands. Since the /File List com- 
mand automatically displays a full-screen 
listing of range names, pressing F3 once 
reduces the list to a single line at the top of 
the screen. Pressing F3 again restores the 
list to full-screen size. 





Contribute to the Clinic 


Share your latest spreadsheet discovery 
through PC Magazine's Spreadsheet Clin- 
ic. We'll pay you $50 or more for anything 
we print, plus an extra $25 if you submit 
your letter on a disk (please include a print- 
out). Mail your contributions to Spread- 
sheet Clinic, PC Magazine, One Park Av- 
enue, New York, NY 10016. PC) 
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We have one 
thing to say to 
the people who 
keep getting 
personal about 
PROCOMM PLUS, 


“Right now, PROCOMM PLUS is 
the definitive telecom program 
and the one I personaily use 
and recommend.’ 

John C. Dvorak, 
columnist, PC Magazine 


People who review sofware have 
avery tough job. They see hundreds 
of new programs every week. But 
the ones who have seen the new 
PROCOMM PLUS communications 
soflware are doing more than writing 
fave reviews about it. They're getting 
personal. They‘re using it atwork and 
athome. 

Maybe it's because PROCOMM 
PLUS Is so easy fo use it's “intuitive:’ 
Or perhaps it's because PROCOMM 
PLUS has an extremely powerful script 
command language, context sensi- 
tive al saa 16 terminal emulations 

with keyboord re-mapping, 12 file 
fransfer protocols, a fully-cutomated 
dialing directory, and advanced host 
mode with electronic moil. 


But one thing is for certain. If 
PROCOMM PLUS is the personal choice 
ofthe people who review software, 
you can be sure that PROCOMM PLUS 
\s right for you. 


it's time you got personal about 
PROCOMM PLUS. Ask for PROCOMM 
PLUS ata dealer near you. Or, call 
314-474-8461, 


DATASTORM - 


DATASTORM TECHNOLOGIES INC 
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See DOSrun. 


Look at DOS. It looks back at See this user-defined menu. View two directories—from one or 
i two disks—at once. 








Pull down a menu for quick, 
the full power and 
contents on the right. 





outa eae 





Remember your last 15 commands? View your dBASE® II or Hl data Another keystroke shows Lotus® 
Our Command History does. without having to run dBASE. 1-2-3° or Sym, files — with- 
Take your pick and run them again. It’s as close as a keystohe. out running 1-2-3 or Sym 


See DOS run like you've never seen it before. Like you won't see it run with any 
other DOS enhancement shell. See version 2.0 of the Norton Commander™— 
a dramatically advanced version of Ba Infoworld called “tops in its 
class...a new level of convenience for S users’ The new Norton 
Commander combines the functions of a hard disk manager with all the 
features you need to support and enhance the DOS command line. Yet it’s 
Roche enough to get sou of your way sal ou don't need to see it. 

lovice or expert, you'll want to see your er 
right away. And see how fast DOScanrun, Peter Norten- 
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USER-TO-USER 


How to catalog the files on your floppy disk; create files of zero length; and verify volume 
labels with a batch file to make sure you’ re using the right disk. 





A clean way to create files of zero 
length 


Two techniques for creating zero-length 
files have been given in previous issues. 
One solution was to enter the command 


TYPE x > Y 


where x is a nonexistent filename and y is 
the name for the zero-length file. The other 
solution was to use DEBUG. 

I have found a much better method. It 
doesn’t cause the DOS ‘‘File not found”’ 
message (as the first solution does), and it 
is available in batch files (something DE- 
BUG cannot do simply). Suppose you 
want to create a zero-length file called 
OLENGTH. FIL. Just type in the following 
command: 


TYPE OLENGTH.FIL > SLENGTH. FIL 


DOS returns smoothly, prompting for the 
next command. The reason is that redirec- 
tions are processed before a command is 
executed. Hence, OLENGTH.FIL is creat- 
ed first and assigned to the standard output 
device. Then when the TYPE command is 
executed, OLENGTH.FIL exists. Since it 
contains nothing, the process ends imme- 
diately, leaving the file on your disk. This 
tip works in DOS 3.1 and later.—Tan 
Thanh Nguyen; Paris, France 


Ohne correction: this technique works fine 
in DOS 2.0 and later. 


There are several uses for a file of zero | 


length. Let’s suppose you need to confirm 


volume label identifies a disk, but there’s 
no batch command to check it. If you put a 
zero-length marker file on the disk, you 
can use the IF EXIST test to check for the 
presence of the marker. To do this, the 
lines in your batch file might look like this: 

ECHO Put the UTILITY 3 disk in Drive A: and 

PAUSE 

IF NOT EXIST A:UTILITY.083 GOTO WrongDisk 
You could, of course, use any file as a 
marker. However, a zero-length file actu- 
ally uses zero disk space, while a file con- 
taining even one byte uses a whole cluster. 
The only cost of a zero-length file is the 32- 
byte directory entry it uses. 

You can also use zero-length files when 
preparing a floppy disk for distribution. 
You probably already arrange the files ina 
certain order. If there are two or more dis- 
tinct groups of files, you can separate them 
in the directory listing with one or more 
zero-length files. The command 


will produce a dividing line. If you use 


ECHO OFF 

CLS 

IF "%1i"=="" GOTO PARM 

ECHO INSERT DISK IN DRIVE A 
PAUSE 

A: 


FOR $8A IN (*.*) DO ECHO %8A 


GOTO END 

:PARM 

ECHO FORMAT IS: 
:END 





several dividers, you'll have to make each 
one slightly different. Replacing one dash 
with an underscore would do the job. 

Note that you can’t just create one zero- 
length file and copy it whenever you need 
another. DOS won’t copy it. You really 
need a method like this one. 





A batch file that catalogs the files on 
your floppy disks 


Here's a simple batch file to catalog your 
floppy disks. CATALOG.BAT shown in 
Figure 1 writes each filename and user- 
specified disk title to the file C\CATA- 
LOG.DIR. This catalog takes about two- 
thirds of the space required by a DOS 
directory written to disk. You can use the 
SORT program to sort the list by filename 
or disk name, or use the FIND utility to 
find an entry. If you change a disk, just de- 
lete that disk’s files from CATALOG. DIR 
and recatalog it. 

When writing this batch file, note that 


-AND- 


“181 >> C:\CATALOG.DIR 


"CATALOG diskname" 





that a particular diskette is in a drive. The | Figure 1: CATALOG.BAT records the filenames from a floppy disk to a multidisk directory file. 
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ECHO OFF 

IF "%1"=="" GOTO PARM 
cp\%1 

FOR %%A IN 
GOTO END 
sinvalid 


GOTO END. 
:PARM 


: END 


ECHO OFF 


PAUSE > NUL 





(*.*) DO ECHO %%A 





IF NOT EXIST \$1i\*.* GoTO invalid 


*I%1 >> C:\CATALOG.DIR 


ECHO \%1 is not a valid directory, or is empty. 


ECHO FORMAT IS: “CATALOGD path" 





Figure 2: CATALOGD. BAT creates a list of the files in your various subdirectories. 


ECHO About to delete all lines from CATALOG.DIR 
ECHO that contain the string "%1". 
ECHO to do it, or press Ctrl-Break to abort. 


Press any key 


FIND "%1" C:\CATALOG.DIR > C:\CATALOG.OUT 

TYPE C:\CATALOG.DIR | FIND /V "%1" > C:\CATALOG.TMP 
DEL C:\CATALOG.DIR 
REN C:\CATALOG.TMP CATALOG.DIR 

ECHO Deleted lines are stored in C:\CATALOG.oOUT 


| Figure 3: Use CATALOGX BAT to remove disk data from your multidisk directory. 





the line with the FOR command has a “I. 
This is ASCII character 9, the TAB char- 
acter. You must select the appropriate key 
combination for your word processor. The 
three spaces before the “I pad the filename 
field, so filenames with five or more char- 
acters will tab the disk name into the third 
column, making it easier to read the list. 
The output looks like this: 





AUTOEXEC. BAT USR2USR 
COPYDIR.BAT USR2USR 
FINDALL.BAT USR2USR 
BEEP .COM USR2USR 
COMMAND .COM USR2USR 
COPYDIR.BAT RAMDRIVE 
CATALOG. BAT RAMDRIVE 
CATALOG .DIR RAMDRIVE 
The syntax is 


CATALOG DISKNAME 


where DISKNAME is the name you want 
to give to the disk being cataloged. When 
all disks have been cataloged, you can use 
the FIND program to find a filename and 
the disk name associated with it. When 
you SORT on the first field, you get an al- 
phabetical list of all files in your ‘‘li- 
brary.’’ Most versions of DOS have FIND 


and SORT, and there are other programs in 
the public domain or offered as shareware 
that will also serve the purpose. My favor- 
ites are LIST.COM (a file-viewing utility 
with a Find feature included) and SORTF 
.COM, both by Vernon Buerg. Of course, 
it’s up to you to keep disks orderly and 
properly labeled. 

With a few modifications, you can also 
catalog files in subdirectories on a hard 
disk. CATALOGD.BAT, shown in Fig- 
ure 2, uses the chosen path instead of the 
disk name. A word of warning, though: if 
you use an invalid path, the current direc- 
tory will be read and cataloged with that in- 
valid pathname.—Dana Bell; Tyler, Texas 


CATALOGD's lack of error checking 
was a little dangerous. If you entered an in- 
valid pathname, you'd get misinformation 
in your catalog. So I added a little error 
checking, and now it won’t catalog a direc- 
tory that’s empty or invalid. 

If you get rid of a disk or change its con- 
tents, you will need a batch file to remove 
it from the catalog. Fortunately, DOS pro- 
vides all the needed tools. CATALOGX 
-BAT in Figure 3 does the job. If you acci- 
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dentally delete more than you intended, it 
writes the deleted lines to CATA- 
LOG.OUT. 

FIND selects all input lines with a par- 
ticular string and writes them to its output. 
That's how CATALOG.OUT is generat- 
ed. With the /V switch, FIND selects lines 
that do not contain this string and writes 
them to its output. Then the original CA- 
TALOG. DIR is deleted and CATA- 
LOG.TMP is renamed CATALOG.DIR. 
In the second use of FIND, the file is 
TYPEd and the output is piped to FIND, 
preventing FIND from inserting the file- 
name at the top of the output file. 





Two ways a batch file can verify the 
volume label to make sure you’re 
using the right floppy disk 


When using a batch file to copy or back up 
files to or from a disk, I find it helpful to 
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have the batch file check to make sure the 
correct disk is in the drive. While DOS 
provides a facility for assigning volume la- 
bels to disks, verifying the disk label in a 
batch routine is not straightforward. In- 
deed, the DOS manual states that ‘‘the vol- 
ume label cannot be used in place of file- 
names as input to any of the DOS 
commands’’ (DOS 3.3 manual under 
‘“FORMAT”’). However, the output of 
the VOL command (which displays the 
disk volume label) can be redirected to a 
file or filter. Using redirection of VOL out- 
put, I devised two ways to verify a volume 
label from within a batch file. 

The first method is shown in Figure 4. 
The routine CHEKVOL1.BAT pipes the 
output of VOL through the FIND filter and 
sends the result to a batch file CHEK- 
LABL.BAT. It then transfers control to 
that batch file. CHEKVOL1.BAT takes 
two command-line parameters, the drive 
name and the volume label. The volume 





VoL #1 | FIND /¢ "€2" > CHEXLABL.BAT 
CHEKLABL 


Figure 4: CHEKVOLI BAT will run 1 BAT if 
the label is verified, O.BAT if it isn’t. 





label must be in capital letters. | 

Thus, for example, CHEKVOL A: 
UTILITIES would check to see if the | 
string UTILITIES is the volume label for | 
the disk in drive A:. Since FIND /C retums 
the number of lines containing the string, 
CHEKLABL.BAT will contain either the 
number | if the volume label was verified 
or 0 if it was not. Thus, you must create 
two additional files, 1.BAT and 0.BAT. 
The result of the volume label check will 
determine which one of these files will be 
executed. For instance, 1. BAT could con- 
sist of a backup routine and 0.BAT could 
ask the user to insert the proper disk and re- 
run CHEKVOL1.BAT. 
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la. Sure it’s Insured? 


Most computers are not insured. And ordinary 
f del policies may exclude or limit the coverage 
» you need. Do you have the ready cash to 
replace stolen or damaged ane You will if you have SAFEWARE's 
comprehensive Computerowners coverage. It provides full replacement of 
hardware, media and purchased software for just pennies a day! Your 
protection includes theft, fire, accidental damage, natural disasters like 
earthquakes, and more. Even costly power surges are covered. Just select 
your system value and premium from the table below. Use the coupon or 
call for immediate coverage or more information. 
Amount of Incurtnce Annual Promiem Call Toll Free 
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$ 2,001-§ 5,000 $ 69 
$ 5,001-§ 8,000 $ 89 
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SAFEWARE, The Insurance Agency Inc. 
2929 N. High St. P.O. Box 02211 
Columbus, OH 43202 
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Diskless Systems 


For the IBM 
PC, XT, AT PS/2 
and PC DOS* or MS DOS" 


Diskless Systems 


* Emulates a diskette or hard disk, adapter and 
disk drive—SSDD (180K), DSDD (360K), HC (786K 
or 1.2MB) 720K or 1.44MB, 


© Standard and Cassette models for both EPROM 
and SRAM technology. Interchangeable EPROM 
and SRAM cassettes. 


* Two Autoboot, File and EPROM programming modes. 


. Senay ery a Master Diskette to program the 
EPRO 


¢ List prices with memory iCs from $29S. Models 
available OEM without EPROMs. 


EPROM MODELS programmable and read only 
SRAM MODELS read and write—battery backed 


FLASH EPROM MODELS electrically eraseable and 
reprogrammable 


CURTIS, INC. 


2837 North Fairview Ave. St. Paul, MN 55113 | MasteCord 


L____3 612/631-0512 Fax 912/631-9508 
* 18M PC, XT, AT and PC DOS are trademarks cf IBM, MS DOS Is a trademark of Microsoft 
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Four Reasons To Buy 


The EasyLAN Office Network 


The new Version 4.0 is still “Cast-Iron Reliable” 
and still priced at less than $100 per PC 


The EasyLAN Office 
Network Saves PC 
Users Time and Money 


EasyLAN’s new Version 
4.0's low price matches 
the cost-sensitive 
budget for Office 
Networking. It's easy 
to install because it 
uses your PC's serial 
port and telephone line 
cabling. Today over 
60,000 EasyLAN 
customers are saving 
both time and money. 
Here's why: 


l Office Network 


« File Transfer 
PC users say EZCOPY is their 
preferred way to transfer files 
between hard disks, 5%” and 31%” 
diskettes. EasyLAN Version 4.0's 
EZCOPY File Transfer command is 
30% faster and automatically 
moves data files between PCs in 
the office without interrupting the 
PCs or users. File operations are 
done in the background. 


New Standard Features 


New Menu Interface—On- 
screen menu interface lets new 
users quickly use the network. 


New EZCOM Command -— |i you 
need to transfer files to a Mini, 
Mainframe, Mac, or Information 
Service, integrate your favorite 
communications program with the 
new EZCOM command. 


PBX Support—EasyLAN lets a 
telephone and PC use the same 
twisted pair wire, on any PBX with 
data features. 





TRAVELING 
LAPTOP 


THE OFFICE 





Office Printer 
e Sharing 


Nothing new to leam, print at any 
time to any serial or parallel 
printer. EasyLAN Version 4.0’s 
disk spooling support lets 
everyone in the office automati- 
cally share the new laser printer 
and existing printers. Printer 
sharing and print spooling oper- 
ate transparently with existing 
applications. 


3 Office Network 
¢ Data Backup 


Data Backup for the whole office 


HOME PC 









“CAST IRON 
RELIABLE” 


My 


can be easy. EasyLAN 
Version 4.0's new net- 
work XCOPY command 
selectively copies up- 
dated files to a central 
backup cartridge or 
disk. 


Modem 
e Support 


Your PC at home or 
your traveling laptop 
can now share the 
printer and data files 
located in the home 
office by placing an 
easy telephone call. 
EasyLAN Version 4.0 makes dial- 
ing a modem as easy as dialing 
a telephone. 


EasyLAN Two-PC Kit 


The EasyLAN disk and manual is 
$99.95, you furnish the cables. 

Or start with the Two-PC kit for just 
$219.95. It contains everything 
you need, even a 30’ cable. Order 
today, and when it arrives install it 
during your coffee break. Then 
add up to eighteen new PCs to 
the network as needed. EasyLAN 
supports IBM/Compatible PC, XT, 
AT, PS/2 and 386 PCs. 


Free Configuration Assistance call 408/738-8377 


Order Today Call Toll Free 800/835-1515 


Fax No. 408/738-0247 


Server Technology, Inc. 140 Kifer Court Sunnyvale, CA 94086 
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The second technique is shown in Fig- 
ure 5. The routine CHEK VOL2.BAT re- 
directs the output of the VOL command to 
CHEKLABL.BAT and executes CHEK- 
LABL.BAT. The output of VOL will be a 
string such as 


volume in drive A is VOLUMELABEL 


or 
Volume in drive A has no label 


CHEKLABL.BAT will run the file called 
VOLUME.BAT with five or more param- 
eters. You must create the VOLUME 
.BAT file that is shown in Figure 6 before- 
hand. The fifth parameter of VOLUME 
.BAT contains the actual volume label, 
and DISKID is the string given by the user 
as a parameter of CHEK VOL2.BAT. If 
these two strings are equal, then the vol- 
ume label is correct. 

Of course, instead of using the volume 
label to verify disk identification, you 
could use a dummy file and simply check 
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ECHO OFF 

IF "%2"=="" GOTO syntax 
VOL %1 > CHEKLABL.BAT 
SET DISKID=%2 


CHEKLABL 
ssyntax 


verify that you have the right disk in the drive. 


for its presence using IF EXIST. Howev- 
er, it would be necessary to place a dummy 
file on each disk. Moreover, the dummy 
files could be erased. DOS gave us the vol- 
ume label, so we ought to be able to use it, 
rather than clutter our disks with dummy 
files.—Grant M. Carrow; Arlington, 
Massachusetts 


CHEKVOLI.BAT has one major limita- 
tion: if you check any substring of the vol- 
ume label, it will verify it. For example, if 





ECHO SYNTAX: "CHEKVOL2 drive label", e.g. "“CHEKVOL2 A: UTILITIES" 





Figure 5: The CHEKVOL2.BAT file above works with the VOLUME .BAT file shown in Figure 6 to 


the volume label is VOLUMELABEL, 
CHEKVOLI A: LAB will proceed as if 
you had the correct disk in the drive. Also, 
the CHEKVOLI batch file will always 
verify any label that’s a substring of the 
VOL message, for example, ‘‘Volume’’ 
or ‘‘drive.”” 

CHEKVOL2 is much better, but 
there’s a catch. It’s possible to put spaces 
in volume labels, and spaces separate 
batch file parameters. If your disk’s vol- 
ume label is FUBAR SNAFU, the follow- 





Help Larry 


Get “‘Lucky” 


But wait! Behind this beach blanket of fun 
and frivolity lies a ballyhoo of espionage and 
intrigue. With KGB agents, the Hairy Krishnas, 
and dozens of ‘‘avatlable’’ women on his tail, 
Larry's good fortune could vanish quicker than 
his hairline!! 

Dance, party, and chase the Babes — that's 
Larry's motto!! But with all the swinging times 
you'll have, Leisure Suit Larry il is also a very 
challenging adventure game that will test your 
street smarts to the fullest. Larry is not exactly 
the most polished Playboy around. Afier all, 


“2 who else but Larry would wear tennis shoes 


with his polyester suit, cut his hair so short that 
you see his ‘whitewalls’*, or tell the girls that 
his new colored contacts are the ‘‘real thing” 
| — let’s all help Larry! 
Incredible 3-D graphics and lifelike 


“| animated characters provide hours of adult 


For all of you who helped Larry get 
"Lucky" in Lersure Suit Larry's original PC 
game, you're in for a real surprise with his 
new worldwide adventure. For those who 
have not met Larry — hang on! 

We meet Larry in L.A., left penniless 
{except for a tom one dollar bill) by his 
latest fling. Of course, Larry is nobody's 
foot. He immediately takes his last remaining 
$1 bill and plays the state lottery. Luck is 
with Larry — he wins and ts invited to par- 
ticipate in the “Big Spin’. Larry wins 
milhons and ts immediately a very popular 
*“*Dude"*. 


PC 


entertainment. Requires CGA. VGA, EGA. or 
Hercules graphics card. Available for IBM PC 
(or compatible) only. 

Please include $4.95 for Shipping/Insur- 
ance. 30 day money-back guarantee. Credit 
card holders may call our toll-free numhcr to 
order. Or mail your check to the address 
below. CA residents add 6% sales tax. 

B Leisure Suit Larry LL#99 $49.95 
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800-443-0100 ext. 690 
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“ul A Epectronuc: Cookbook pro 4.77MHz * Enhanced, 101-key keyboard 
\a Bees Vos you with an exten- * 640KB RAM © Titustrated installation and 


sive collection of delicious 


© 360KB diskette drive operations manual 


recipes You can add old 
family favorites too. Easily 


oa : Base system with monographic card and monitor............. $725 
accessible for the eri- ) 
oe aah a * With 20MB MiniScnbe (65ms) ........... 00. : 

© With 40MB MiniScribe (61ms)... 2.0.00... . 000s eee eee $1095 





Upgrade to EGA by adding $350 to monographics system prices! 


During the holidays, TW. ‘Dillo is always cooking 
up something special. Whether it’s bite-size taste 
treats in the kitchen or byte-size goodtes in the 
workshop, he follows time-honored family recipes. 


“IMS computers are prepared the same conscien- 
tious way | prepare Aunt B.Z’s delicious pumpkin 
pie~one step at a time,” insists TW. “Quality 
checks replace licking the bowl. Every drive is 
burned in; every system tested. Of course, | try 
not to burt in my pies,” adds TW, with a wink. 


If there was a computer cook-off, the competition 
would have it rough. They'd find it difficult to 
duplicate the armadillo aptitude for craftsmanship. 
“But then,” quips TW., “it’s like what my father, ol’ 
D.P, used to say, Tf you can't take the heat—you 
shouldn't be in the kitchen. ” 


Artwork by Todd Winters 





To Order 
Call Toll-Free: 


800-777-7757 


Mon.-Fri. 8am-9pm CST 
Sat. 9am-Spm CST 


For Customer Support: 


800-288-2123 
Mon-Fri. 8am-7pm CST 


INTELLIGENT BUYERS shop for superior products and superior 
value. All of our products come with a one-year limited warranty, 
one year of technical phone support, and a 30-day money-back 
guarantee (does not include freight). We do not charge you for 
UPS ground shipping within the continental United States, or 

for buying with your credit card. Intelligent Micro Systems is 

The Intelligent Choice. 

Prices subject to change. Software is non-refundable. TX, AZ, KS, CO, and MO 
residents, please add appropriate local sales tax. Do not include shipping charges 


when calculating sales tax. 
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2500 WEST COUNTY ROAD 42 « #5 « BURNSVILLE, MN 55337 
Good aeons Come In Small Packages!!! 
[fos Megatiertz 








Expansion Chasis 















T1000 = ©3100 





1200b $139 a for the Tosh. 1100+, 
T1200F T3200 = 3 ' bere hea a 
T1200FB T5100 0p mk, 2400b $239 . 2 eps. Nalown aoa 
T1200H Pac *Specity computer model 





$0 be mounted directly on the bottom of the unit, The 
‘WonUnder supports LAN cards such as Arcnet, 
Ethemet, Proteon and Starian as weil as EGA carde 
such as ATI, Video 7 and Paradise. The WonUnder 
will soon be available for the Epson EQUITY LT. 


WonUnder $299 


LOK A Memory/Modems 
EssyTaik EMS1100 
_ for the T1 100+ & 
T1200. 


eer f — EmsyTalk EMS3100 
SUPERSPORT: ‘ey for 13100, 















Model 2 cacaremeed Mem/Modem for T1 are ntaog fe: 
Model 20 Enhanced Graphics Adapt 
286-20 CALL I 1: \ eae 
286 - 40 "| , EanSaata eee i208 ; ‘ 
cig Holds two Full Size, Standard PC Expansion Cards 
Turbosport 386 a — MDA, Cards for EGA graphics support, additional memory, 


tape backup, and Instrumentation can be added to 
extend the capabilities of your Zenlih computer. 
Avaliable for Toshiba, Zenith & Epson LT 


WonUnder II $399 


Micro/Mainframe Connectivit 


EasyTalk 3270 

Emulation Card for Tosh, Laptope; 

pirnrshe IRMA & IBM Emulation. 

Pris 

Transter Support. $499 
Networking 

LapLan-Toshiba 


An Irtemal Ethemet card for 
Toshbba T1100+, T1200, T3100, 
78100 iaptop 


MULTISPEED EL-2 
MULTISPEED HD 


CALL 


Portable Printer $299 
LapLink Plus $79 
*When purchased with any laptop 
Battery Adapter Pack 


has a 12V/6.5AH soa 
ed battery with an 





He r el j 





The Transportation 


Sie: 3 x6"x 10° amet 
Pedic Adapta'“PAK 


AdaptaPAK 80 $299 
(Toshiba T3100, Mitsubishi MP286L,) 


AdaptaPAK 80+ $299 


(Toshiba T5100, Datavue Snap 1+1) 
AdaptaPAKIII $299 
(Compag Il, Toshiba T3200, Doich, 

and NEC PowerMate) 


® 400 baud i 
Mitsubishi 240 >eud | = $239 12 MB $249.00 ExtraPAK $99 
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+ Competitive Price Yo Order Call: 9 4 
¢ Corporate Volume Discounts _Prices Subject To = = 
- Net Terms to Qualified Comrce Wisoun Wess 


Corporate Accounts FAX: (612) 894-6175 IN MN: (612)894-0595 
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ing command will check for FUBAR only: 
CHEKVOL2 A: FUBAR SNAFU 


So if you plan to use CHEK VOL2, don’t 
create volume labels with spaces in them. 
Use dashes or underscores instead. Note 


also that although the DOS LABEL com- | 
mand always creates volume labels in cap- 
ital letters, other utilities can give you 
mixed-case labels. In order to match a giv- 
en label, you must match exactly, case in- 
cluded. 


Productivity Tip 


All the Extended ASCII characters (those 
with ASCII values above 128) are avail- 
able when you're naming files. Because 
you have to enter them by pressing Alt and 
typing on the numeric keypad, you don’t 
want to use them often. But, for special 
files, use names that are difficult to enter, 
like aB. DAT. 


ECHO OFF 

IF t4==has GOTO nolabel 

IF NOT %5==&DISKID% GOTO WRONG 

ECHO Yes, the disk in drive %3: is lsbeled “tDISKID%”. 
ECHO This is just a sample VOLUME.BAT. cCreste your own 








ECHO version that DOES something when the disk is verified. 
GOTO END 
snolabel 





ECHO The disk you put in drive %3: has no label. Share Your Secrets 


ECHO Put the disk labelled "“DISKID&” in drive %3: and try again. 
GOTO END 

sWRONG 

ECHO The disk in drive %3: is labelled “t5", not “&DISKID%”. 
ECHO Put the disk labelled "&DISKIDt” in drive %3: and try again. 
sEND 

DEL CHEKLABL.BAT 


Reveal your latest DOS and systems dis- 
coveries through User-to-User, and we'll 
pay you $50 or more for any submissions 
we print, plus an extra $25 if you send your 
letter on a disk. If you send a disk, please 
include a printout. Mail your contributions 
to User-to-User, PC Magazine, One Park 
Avenue, New York, NY 10016. PC 





Figure 6: With the CHEKVOL2.BAT file shown in Figure 5, the VOLUME.BAT file verifies that 
you have the right disk in the drive. 
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LOWEST PRICES — BEST SELECTION 
“Give Us the Opportunity to BEAT Any Price!” 
To Order Call Our National 
HOTLINE: 


1 - 800 - 822 - 8088; 


« SUPER SPECIALS 
Werdpertsct 5... $214 


SOFTWARE 


ACTQUNTING 
Accpac Pius § 0 G/L, AA AP 
Acepac Pius 5.0 I/C. O/E. RI 
Accpec BPI G/A AA. AP, 
Accpac Easy G/A 1 0A, Payroll 
Bedtord Accounting 323 
Qac Bonus Pak 
Gec Easy 3.0 
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Microsoft Moute w/Painibrush 
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MS DOS 33 w/GWBasic 
MS Windows 366 : 
Microsoft GOS 40 
Microsoft Learning DOS ... 
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SPASAGSHSSTS 
Lotus 1-2-3 ¥.261 
Lotus 1-2-3¥201 ante 
Lotus Smal 
Lotus nat. 
LUCIG3G 
Microsoft Excet 
Qualtro pis 
ow Gasse stad Tornado w/Library 
Twin Advanced ” ee Tutor Iv r 
¥P Piannar Pius ford for Word (document conversion) 


VP Piannar 


= 


3 gsax83s 
eessuagussdusseza 


se 
3 


Xiree : 

Xiroe Pro . 
WGRDPRGCESSING 

Grammavk I om merch 

Lolus Manuecsipt 

Microsoft Word 40 


UTILITIES 
Copy PG 


soon I PG Detuxe Option Board 
rie 

Grave Control 

Besqview 

Girect Access 41 

Qisk Optimizer 40 

Disk Technicien Phe 

Double DOB ° 


Festbeck Ptus 2.91 (NSW) 
Fastrax . 
Fixad Oisk Orgenizer (ISM) 


38s 
Piptti yy 


Mordpertect Hy 6 {35°} 
Wordperisc! Library 20 
Wordpariect Network $0 
Wordperieci Executive 


SeRszrssasyssa 





x Corporate and Government PO's Welcome 
% Lowest Shipping Charges - Ground or Air 
*% Call For Products not Listed (3.5” or 5.25") 
* Volume Discounts Available 
x% Member of the Better Business Bureau 
* DEALER INQUIRIES WELCOME 


Palicles. 
++ no surcharge on credit csids 
2- shipping - any 1 Item - $6, sry 2 items - $7 
ay 5 mots - sdd 2% (NO MINIMUM CHARGE) 
4- COD charge 


ICES, eens and availability tc change withoul notice 
letums subrecl fo approval fee 


Send All Correspendence te: 
Bybarry Rd Suite #1, Bensalem, PA 


EMER S DF Toe 


cn 


Our FAX #, 


215-639-7234 


ES 


CIRCLE 37S ON READER SERVICE CARD 


19020 





PC MAGAZINE Se ee ee 
5 


“Now we send and receive Fax right from our PCs” 


I’m going to miss waiting on line with you. 





What's your fax number? 





“Vile Marvin Stan Denise Frank 


Operarions Accounting asing 





JT Fax 4800 jt Bax Aa iitiett JT Fax PS/Q J Ex 9600 JT Fax Paabe 
Thrives on efficiency. Loves his Mac. Thinks Sends “compressed Power user with heavy Faxes at the office and 
Demands confidentiality. JT Fax is “neat” font” spreadsheets, fax traffic. on the road. 
® 
le don't computers. 
S |han _v. Fe We make them better. 
W LO One Quad Way, Norcross, Georgia 30093 
— PROOUCT aa YEAR Femara Over Fa, Quadra,  Quadram logo'Quadram. 


Call to order the right JT Fax for you. 


1800:548-3420 


In Georgia: (404) 564-5566 Fax: (404) 564-5528 
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Liven up dBASE programs with motion and color; be wary of WordPerfect’ s ‘‘Text was not | 
modified’ message; a fast way to append records from dBASE files. 





Here’s a fast way to append records 
from files that have a dissimilar data 
structure 


If every database used the exact same 
structure, appending records from one da- 
tabase to another would be easy. Unfortu- 
nately, the world isn’t like this. For exam- 
ple, suppose you have an employee 
database and need to APPEND FROM an- 
other employee file. You'll frequently find 
that the field contents of both files are basi- 
cally the same, but the fieldnames are dif- 
ferent. 

If you use the built-in APPEND FROM 
command in dBASE-language programs, 
only the data from fields with common 
fieldnames will be appended. If the field- 
names are dissimilar, therefore, you must 
use the MODIFY STRUCTURE com- 
mand to make the fieldnames match before 


you execute the APPEND FROM com- | 


mand. If the source file is very large, this 
will be very time-consuming—and you 
may not have enough disk space. 

The FoxBASE Plus procedure shown in 
Figure | performs the APPEND even if the 
fieldnames are different. The key is to use 
the FoxBASE Plus (Version 2.0) SCAT- 
TER and GATHER commands. The pro- 
cedure assumes that the fields are in the 
same order in both files. If they’re not, a 
FIELds clause may be added to define the 
correct field sequence. The procedure 
shown here can be easily modified to per- 

) form conditional APPEnds, making it ver- 
satile in addition to being fast.—K. A. 
Gunaratne; Hong Kong 








FoxBASE stands alone in its ability to per- 
form this frequent data management oper- 
ation quickly and efficiently. With other 
dBASE languages one must either MODI- 
FY STRUCTURE, as this letter suggests, 
or else create an ASCII text file of the sec- 
ond database with the COPY TO . . .SDF 
command, and then APPEND 
FROM .. . SDF into the main database. 
Both approaches are lumbering elephants 
compared with Fox’s SCATTER and 
GATHER array commands. 
Non-FoxBASE users can initialize a set 
of memory variables from the second data- 


base’s fields and REPLACE to fill the | 


fields in the primary file within a DO 
WHILE loop. A large database will have 
to be run ovemight!—Brad Stark 


xe* APPEDIFF.PRG 








Using the “‘unusable’’ characters to 
draw lines in Microsoft Word 4.0 


One of Word 4.0’s handier features is the 
ability it gives you to draw lines with your 
choice of character. Enter O at the com- 
mand line to choose the option menu, 
where you select the line-draw character 
option. Next, hit F1 and either pick from 
the characters shown on the screen or type 
a character to define your own choice. 
Then go back to the document, use Ctrl-F5 
to turn on line drawing, and use the cursor 
keys to draw the lines. 

Unfortunately, there are some useful 
characters that the program will not let you 
type in and use to draw. These include the 


*kk procedure for dissimilar append 


PARA sourc,destn 


SELE B 

USE é&destn 

SELE A 

USE &sourc 

DO WHIL .NOT. EOF() 
SCATTER TO temp 


* STOREs source fields in temp array 


SELE B 
APPE BLAN 
GATHER FROM temp 


* REPLACEs destn fields with array 


SELE A 
SKIP 
ENDD 





Figure 1: Here is a simple, fast FoxBASE Plus procedure for appending records from a dissimilar 
database structure. The key is to use the FoxBASE Plus SCATTER and GATHER commands. 
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Don’t buy 
a“smart” 
modem 
that can’t 


talk! 


Watson is the real 
“smart” modem: it gives 
you auto-answer, voice 
mail, speed dial, data- 
base access. Plus a full- 
featured 2400-baud 
modem. Over 25,000 
Watsons have been sold. 
Voice quality is amaz- 
ingly lifelike, and an 
optional programmers 
kit lets you build appli- 
cations. For a phone 
demo, dial 1 (800) 
6-WATSON (in Mass., 
(508) 651-2186). To order, 
call 1 (800) 533-6120 
(in Mass.(508) 655-6066). 


Natural MicroSystems Corporation 
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smiley faces (ASCII | and 2), hearts (AS- 
CII 3), and musical notes (ASCII 14). 
Search and replace gives you an easy 
way around this limitation. Simply draw 
your lines with any of the standard line- 
draw characters, then use Word to search 
for and replace those characters with any 
character of your choice. To replace se- 
lected characters with one from either the 
IBM high-order character set or with one 


| below the printable ASCII range, enter the 


character by holding down the Alt key and 
typing the appropriate ASCH code on the 
numeric keypad. 

One final point: remember that in order 
for these lines to print correctly, your print- 
er must be able to print the full IBM char- 
acter set.—Ermine Todd Ill; Santa Clar- 


| ita, California 


Ir you want to draw lines using hearts or 


smiley faces only occasionally, the search 
and replace command will serve your 
needs. But if you need to draw such lines 
often, you'll want to automate the proce- 
dure. Figure 2 shows a macro that sets the 
line-draw character to a tilde, tums on the 


line-draw feature, and pauses to let you 
draw your lines. When you finish draw- 
ing, hit Enter. The macro will then start the 
search and replace command, pause to let 
you enter your desired character, and re- 
place all the tildes with your choice of 
character. 

Notice that in order to replace ail the til- 
des in the file, you must first jump to the 
beginning of the file. The Set and the 
While . . . Endwhile commands allow 
you to find your place in the file again. The 
advantage of using a seldom-used charac- 
ter like the tilde is that you will not acci- 
dentally replace line-draw characters that 
you did not mean to replace. Naturally, if 
you regularly use the tilde character, you 
will want to use a different character in the 
macro.—M. David Stone 





Here’s a way to liven up dBASE 
programs with motion and color 


The clear-screen routine presented in Fig- 
ure 3 will add movement and color to a 
dBASE program by simulating the action 


<esc>o<left><up>"<enter><ctrl £5>«pause» 
<esc><Ctrl pgup>r~<Tab>«apause» 


«set char=field»<tab>n<tab>n<tab>n<enter> 
‘«while found»<esc>s«char»<tab>d<enter>«endwhile» 





Figure 2: This line-draw macro will let you draw lines in Word 4.0, using characters that Word 
will not normally accept. The macro draws the lines using tildes, then searches for the tilde 
character, pauses to let you replace it with your character choice, then automates this process. 


SET TALK OFF 

SET COLOR TO N/N 
STOR @ TO col,row 
DO WHIL col<36 


@ row,col CLEAR TO row,79-col 

@ 24-row,col CLEAR TO 24-row,79-col 
@ row,col CLEAR TO 24-row,col+t3 

@ row,79-col-3 CLEAR TO 24-row,79-col 


row=rowt1 
col=colt3 
* INKEY(.95) 
x=8 
DO WHIL x<25 
x=x4+1 
ENDDO 
ENDDO 
SET COLOR TO W/N 
CLEAR 


&& Clipper only, else: 





Figure 3: This routine will simulate a cameralike *‘fade out'’ in dBASE programs. 
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AccountMate 
2&) PLUS IV. 


Busifress Accounting Software ( 
Designed for Change. 





Use our powerful, full-featured library of account- 
ing programs as they are, or take advantage ' 
of AccountMate’ free dBASE® source code and modify | 
them to meet your business needs. 

AccountMate grows with your business. Each 
menu based AccountMate module can fully integrate or 

nfAate , stand alone. Add more program modules as you need 
; them. AccountMate is also compatible with most popu- 
lar spreadsheet programs. 

Authorized AccountMate consultants are available 
throughout the U.S. and Canada for dBASE program 
modifications. Our Clipper™-compiled version runs 
without dBASE. 

Call today and find out how productive you can 
be with the software soiution, designed for change. 


“An easy-to-run, full-featured system with 
exceltent documentation and performance.”’ 


PC Magazine 
AcconntMete Modules: = Payroll ® Manufectaring 
® General Ledger te Tax Inventory Control 
*Acconnts Receivable Job Cost * Toolbox 
* Sales Order ® Fund Accounting * Transformer 
: * Accounts Payable © Time & Billing © SearchMate 


* Purchase Order © Consolidated Ledger 


800-877-8896 


We Produce Solutions. 


20 SUNNYSIDE AVENUE MILL VALLEY, CA 94941-1928 415-381-1011 
TELEX: 510 600 5270, ACCOUNTMATE FAX 415-381-7451 





BASE III and dBASE IV are trademarks of Ashton-Tate. Inc SourceMate, AccoumMate, Account 
Mase 2.0 PLES IV, Toolbox. Transformer and SearchMate are trademarks of SourceMate infor: 
mation Systems. Inc Clipper is a trademark of Nantucket Corp. PC Magazine és a trademark of 
iff Communications Co. 





State of the art power usually comes with a state of the 
art price. Except at Computer Products United. At CPU, 
we design compatibles to extend the limits of technology 
and reliability. Not the limits of your budget. 


Consider our 386/25. It gives you the performance of a 
real 80386-25. Not just a 20 trying to run like a 25. In 
addition, to get the most out of your standalone 
applications, we offer MS-DOS and MS OS/2 support. 


386/25 


$3,995 


© 80386-25 CPU running at 25MHz 
© Zero wait state, Norton V.3 SI rating: 29.7 
© | MB memory (expandable to 8 MB using SIMM on board) 
© 1.2 MB floppy disk drive 
¢ Dual floppy/hard disk controller 
° Ports: 2 serial, | parallel, 1 game 
© Clock/calendar with battery backup 
® 101-key enhanced keyboard 
© 80387 math co-processor socket 
> . expansion slots 


SS COe El pi 





And if you need a few workstations to plug into your 
LAN. Or a fileserver that can handle a bigger load. Even 
a complete turnkey network package complete with 
NetWare® CPU is your single-source answer offering all 
the security of our Novell Gold-authorized support. 


For state of the art technology at a hands-on price, CPU 
is an exceptional value. With no exceptions. 


386/20 


$1,995 


© 80386 CPU running at 20 MHz 

¢ Zero wait state, Norton V.3 SI rating: 23 
¢ 1 MB memory (expandable to 8 MB using SIMM on board) 
© 1.2 MB floppy disk drive 

¢ Dual floppy/hard disk controller 

° Ports: 2 serial, | parallel, 1 game 

® Clock/calendar with battery backup 

© 101-key enhanced keyboard 

¢ AMI/Award BIOS 

 80287/80387 math co-processor socket 
© 8 expansion slots 

° 64K cache memory system, $2395 






Special! options available include a tower 
case and portable case. 


The tower case includes two 3%” floppies, 
two 5%" floppies, one full height hard drive, 
and LED lights. 


The portable case has 6 slots and an 11” 
diagonal screen, super twist EL backlit, LCD 
640 X 400, EGA output on the screen and 
external monitor. 
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286/20 


$1,295 


¢ 80286 CPU running at 20MHz 

¢ Zero wait state, Norton V3 SI rating: 23 

¢ 512K memory (expandable to 4 MB using 
1 MB DRAM on board) 

© 1.2 MB floppy disk drive 

¢ Dual floppy/hard disk controller 

¢ Ports: 2 serial, 1 parallel, 1 game 

¢ Clock/calendar with battery backup 

e 101-key enhanced keyboard 

¢ Phoenix BIOS 

¢ 80287 math co-processor socket 

¢ 8 expansion slots 





All CPU systems carry a 30 day, money back 
guarantee and a comprehensive 12 month parts 
and labor warranty. Restrictions apply. Details 
available at time of purchase. 


WNOVELL 


Gold-Authorized Dealer 


We accept VISA, MasterCard, and cashier's 
To order today, checks. Purchase orders and personal checks 
call (800) 824-2936. welcome. Written inquiries should be sent to 


In California: (800) 662-6111. 
Local inquiries: (818) 338-5959. 
Technical support: (818) 814-2367. 


CPU, Department 28, 12803 Schabarum Avenue, 
Irwindale, CA 91706. Hours: Monday through 
Friday, 7 a.m. to 6 p.m.; Saturday, 10 a.m. to 

3 p.m. PST. 
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386SX 


$1,695 


¢ 80386SX CPU running at 16MHz 

e Zero wait state, Norton V.3 SI rating: 18.7 

¢ 1 MB memory (expandable to 8 MB using 
SIMM on board) 

© 1.2 MB floppy disk drive 

¢ Dual floppy/hard disk controller 

¢ Ports: 2 serial, 1 parallel, 1 game 

¢ Clock/calendar with battery backup 

¢ 101-key enhanced keyboard 

¢ Award BIOS 

© 80387SX math co-processor socket 

8 expansion slots 


286/12 


$995 


¢ 80286-12 CPU running at 12MHz 

¢ Zero wait state, Norton V3 SI rating: 15.3 

¢ 512K memory (expandable to 4 MB using 
SIMM on board) 

© 1.2 MB floppy disk drive 

¢ Dual floppy/hard disk controller 

¢ Ports: 2 serial, 1 parallel, 1 game 

* Clock/calendar with 10 battery life 

* 101-key enhanced keyboard 

¢ Phoenix BIOS 

© 80287 math co-processor socket 

© 8 expansion slots 


Computer 
Products 
United 


Copyright © 1948 Computer Products United. All rigbts reserved. 
Pricing and system configurations are sulyect to change without 
notice. 





work for only 
$ 19.95 


Computers sit idle and software 
snoozes on the shelf because the 
manual is so “complete” that it’s dif- 
ficult to find the simple instructions 


ou actually need. 
y The Solution 


Video Logic presents the most needed 

answers in easy, graphical and informa- 

tive video approach; 
aoa x 

Sit back, relax and put that VCR to 

work. We take the potes for you! 
ogicNotes™ 

Our exclusive printed companion, 

creates a new learning approach. That 

makes the difference. 


Videos ready to order now! 


Lotus 1-2-3and Work-alikes, Learn 
how it works, menu structure, most 
used commands gives instructions to 
create simple budgets. 
Computerized Accounting, Learn it in 
the easiest way, save time and money 
ee for office and home accounting. 
S-DOS?how the most commonly 
used commands manage your files. It 
gives you easier keystroke directions 
and ideas to better use DOS. 
Project Management, LogicWare 
shows how Gantt, Pert or CPM com- 
pues systems work in your 
nefit, saving time and money in all 
projects. 


An Amazing V alue! 

Each LogicWare (VHS) is only $19.95 
plus $ 5.00 shipping and includes your 
personal LogicNotes - a $9.95 value- 
eel ie and we offer you a 
MONEY BACK GUARANTEE. 

if within 10 days of receipt you return 
the LogicWare and the eee in 
good condition, we will gladly return 
your money minus $7.50 restocking fee. 


hours day? s week toll-free # 
1-800-421-5355 


Please orders only, have your mayor credit card 
ready or by mail send your Name, Address, Phone 

#, Credit Card Type, Number and Expiration date or 
Check or Mone Grader to the address below, sorry 
no COD's or POs, Texas Residents add 8% Sales Tax. 


He Zit 


18111 Preston Road Suite 500 
Dallas, Texas 75252 
Phone (214) 931-0024 Fax (214) 931-2310 
. Trade Marks:Lotus and 1-2-3, Lotus Dev. Corp. 
MS-DOS Microsoft, Corp. i 
Video Logic. LogicWare and LogicNotes trademarks 
of M-USA Business Systems, Inc. 
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= POWER USER 


of a camera ‘‘fade out.’’ It clears the 
screen one ‘‘ring”’ at a time, each ring be- 
ing one row high by three colums wide. 
The slight delay between each ring is op- 
tional. I often use clear-screen when exit- 
ing a program.—Kent Myers; Hermosa 
Beach, California 


Sometimes a good visual effect can be 
cognitively useful as well as lending eye 
relief. While Mr. Myers uses this proce- 
dure when exiting a program, it could also 
be used to good effect in a computer pre- 
sentation or demonstration program, and it 
could provide a visual analogy to closing 
one main database and opening another 
database. 

I’ve taken the liberty of making the 
Clipper-specific code generic so that it can 
be used by any modern dBASE language 
application. To do this, I actually weak- 
ened the routine in one sense, since it was 
necessary to substitute the 3-line DO 
WHILE x<25 delay loop for his single 
Clipper command, INKEY(.05), which 
causes a .05-second delay between the 
moving rings. Clipper’s ability to accept a 
time parameter inside the INKEY() func- 
tion makes the routine independent of the 
CPU’s processing speed. 

In implementing the DO WHILE delay 
loop, you’ll want to experiment with the 
x<25 parameter to get the speed that’s 
right for your computer. Users of dBASE 
III should remiove the delay loop altogeth- 
ef—an interesting commentary on how 
much slower dBASE III runs than its com- 
petition. 

You’li also want to experiment with the 
SET COLOR TO parameters. If you have 
a color monitor, interesting effects can be 
achieved by varying the colors invoked by 
the first SET COLOR TO parameter. The 
second SET COLOR TO parameter 
should reset the color to your original 
scheme; the final CLEAR then repaints the 
screen.—Brad Stark 





You can’t always trust 
WordPerfect’s ‘“Text was not 
modified’? message 


Neil J. Rubenking’s comments (May 31, 
1988) regarding WordPerfect, Version 
4.2’s literal meaning of ‘‘Text was not 


modified’’ brings to mind a similar but po- 
tentially more destructive situation. I 
sometimes do major revisions to the struc- 
ture of a document by cutting sentences, 
paragraphs, and chapters from doc | and 
stashing them in doc 2 temporarily until I 
decide where to put them in the final text. I 
found that if you use doc 2 only as a clip- 
board and do not edit anything there, 
WordPerfect gives you the same ‘‘Text 
was not modified’’ message before exit- 
ing. You would think that pasting in ump- 
teen pages would qualify as ‘‘modifying 
text,’ but apparently it doesn’t. 

As soon as you chop a piece out of doc 
2 to put back into your masterpiece, WP 
recognizes that you have modified the text. 
So this won’t often be the cause of lost 
work, It.can happen though—I once had to 
unerase {WP}BACK.2 to resurrect about 
50 pages.—W. George Smith; St. John’s, 
Newfoundland 


This whole problem comes about when 
you exit WordPerfect and see the ‘‘Text 
was not modified’’ message on the line 
that’s asking you ‘‘Save document?’’ Con- 
trary to what the situation requires, the 
presence of the ‘‘not modified’’ message 
would suggest that you don’t need to save. 
Fortunately, the problem mentioned here 
is fixed in WordPerfect 5.0. Even if you 
are creating a document entirely by pasting 
in bits and pieces of it from elsewhere, you 
won’t get the ‘‘not modified’’ message. 

However, the previous probiem re- 
mains. If you edit a document and change 
only certain minor codes, WordPerfect 
will claim the text was not modified. The 
Bold and Underline codes fit this defini- 
tion, as perhaps do others. Be wary!—Neil 
J. Rubenking 





Share Your Power 


Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User, 
‘and we'll pay you $50 or more for your 
trouble, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Power User, PC Magazine, One 
Park Avenue, New York, NY 10016. [i 
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3-Year Warranty On Parts & Labor, Plus An 
Unconditional 60-Day Money Back Guarantee... 





Only $1695 Complete! 


The DesignView/19 is a complete display system 
that includes a 19" Monochrome Monitor, Video 
Controller, and software drivers. The display yields a 
1280x1024 resolution with a non-interlaced vertical 
scan rate and a 64KHz horizontal scan rate. In fact, 
the text is so clear you can even read 6 point type. 


Speed 
Using the Intel (82786) 32 Bit Graphics Processor and 512K 
of RAM, screen redraws and image moves are drawn 
instantaneously, and fonts are kept in video cache memory for 
immediate availability. 


Two Full Page View 


Eliminate scrolling forever. With a 19" monitor you can work 
with two full pages 8 1/2" X 11" side by side and no greeking 
of text. The DesiagnView/19 displays PageMaker and Ventura 
Publisher, in eminently crisp clear and legible screens. 


Full Screen DOS 


Any of the 1000's of wordprocessing, communication, 
Database, spreadsheet, accounting programs and countless 
utilities will be displayed in full screen. Text characters are 
formed using 16x32 Pixels, creating a large, easy to read 
display. 






“,..But this system is so 
good you probably won’t 
need to take advantage 
of the offer.” 










First Looks 
Oct. 11, 1988 








“This monitor is a lot less 
expensive than other 19” 
monitors. For DeskTop 
Publishing applications, 
big is really beautiful. The 
1280 x 1024 resolution 
provides a truly WYSIWIG 
crisp screen display, and is 
well-suited for AutoCAD 
applications.” 











WYSIWYG View 
Using 96-dots-per inch and a one-to-one aspect ratio, an exact 
representation of what you see on the screen will be reproduced 
on your printer. 


Hi-Resolution 


A complete set of Hi-resolution drivers for Ventura Publisher, 
Aldus Pagemaker, GEM, Autocad, Publishers Paintbrush, 
Microsoft Windows, Excel, Lotus 1-2-3 & Symphony (160 
characters x 68 lines), WordPerfect and others. Our free driver 
update policy will provide you with continuing 
enhancements for this display. Additionally we offer 
unlimited free technical support. 


Warranty 


Complete three year warranty on all parts and labor. The absolute 
best in the industry! No one else comes even close. 


60 Days Money Back Guarantee 


If you are dissatisfied with the DesignView/19 display system, for 
any reason whatsoever, we will refund 100% of your purchase 
price plus all freight charges. 


So There It Is 


Excelient drivers, a no-risk money back guarantee and 
a price hundreds of dollars less than our nearest 
competitor. Call (800) 942-0018 and order your 
DesignView/19 Display System today! 


DesignView/19... “when there’s no substitute for quality, you can’t make a better choice.” 


“Dealers Inquiries Welcome!” 





Elite Business Applications, Inc. - 4201 Remo Crescent -— Bensalem, PA 19020 — (215) 639-9567 
CIRCLE $11 ON READER SERVICE C. 
Trademarks/Owners: DesignView/19/Elite Business Applications, Inc.,I]BM/Intemational Business Machines, Corp.; Windows & ae Corp.;PageMaker/Aldus Corp.:GEM/Digital Research, Inc.:Ven- 
tura Publisher/Ventura Software, Inc.:AutoCAD/Autodesk, Inc.; Publisher's PaintBrush/Z-Soft, Corp.:Lotus 1-2-3 & Symphony/Lotus Development Corp. Copyright © 1988 by Elite Business Applications, Inc. 








65m ST277R 


40ms access - Half Height 
Autoparking heads 


Includes drive, mounting hardware & 
"Disk Manager" partitioning software. 







40. ST251 


Includes ST251 drive, AT mounting] | 
hardware, How-To manual & "Disk 
Manager" partitioning software. 


Also available for XT. 3 ) 9 ! 


ae 309 


Includes drive, controller, cables, 
How-To manual, mounting 
hardware & partitioning software. 





















ST4096 


|| Full Height. 28ms access time. 
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not completely satisfied E 
with any product, simply § 


a We carry the entire GREAT VALUE! Sf 30 Day "Worry-Free" § 

| 2 : Guarantee 

er Seagate product line Mb ete 
a including 3.5" drives y y 

EZ 


| This complete PC/XT KIT 26 ) | 


includes Seagate ST238R 
4 drive, controller, cables, How-To 
<j manual & mounting hardware. 


—High Speed 4U0Mb 
Seagate ST251-1 
Half Height - 28ms access time - Available for XT or AT 


S400 =r 


Includes drive, AT mounting hardware 
&"Disk Manager" partitioning software. 


VELL ILL LLL 


retum it for a prompt and 4 
courteous refund! z 






















Card Drive 
Hard Cards 


‘|Card Drive 20S 4oms $319 
Card Drive 30S 4oms $349 
||Card Drive 50S 4oms $499 
L -- Features -- 
- Available for most Tandy models 
- Quality engineered for reliability 
- Super easy installation & setup 


a 














20m» ST225 KIT 


This complete PC/XT KIT 
includes the Seagate ST225 
drive, controller, cables, How-To 
manual & mounting hardware. 
Half height - 65ms. 








































Also available for AT, 











FACTORY-TRAINED 
- ONE YEAR Warranty 

- Auto park heads TECHNICIANS $ 
A\ These Card Drives use quality Seagate Hard Drives are on hand SPECIAL! 
Vip — Ti sseicadadaadeneeme to answer your 

questions! 
a iMG Never a Surcharge for Visa or MasterCard Orders 
eects : 
: All products include our ONE YEAR Warranty and our 30Day "Worry-Free" Guarantee! 


Hours: 8am to 7pm Monday - Friday, 12pm to Spm Sat. MST 


cairo tree (800) 234-DISK:! 


International International orders: (602) 784-1038 
An DN Company Toll Free Customer Service: (800) 541-8387 


— a Toll Free Order Status: (800) 541-8387 r] 
pg 208 E. Praia, Rd. #110 - Tempe, AZ 85282 (602) 784-1038 mamma —' i TELEX: 405765 FAX: (602) 829-9193 I 


Prices and availability subject to change without notice. All items arc NEW, TW. 5 ers for Ain Brom and COD onder P.0.'s accepted NET 10 - subject to 9% surcharge. Add 
$19 ing for EXPRESS APO/FPO orders. 
| 
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Enhance the EXEC procedure using the new routines in Turbo Pascal 5.0; expand DOS 
command parameters using EXP..C; test unique sounds with this Turbo Pascal program. 





Test various noises for your Turbo 
Pascal programs with this amusing 
routine 


A well-written program should be a sight- 
and-sound experience. However, the in- 
ternal procedure Sound()—or even worse, 
Write(#7)}—is nothing short of real bore- 
dom. To overcome this, I wrote a small 
procedure that I now include in each pro- 
gram I write. The result is an easy way to 
produce all sorts of sounds. 

NOISE.PAS takes a handful of integer 
parameters that describe how to use 
Sound() and Delay(). Simply code it in as 
shown in Figure | and include the file at 
the beginning of your source using {$I 


PROGRAM DEHO for MOISE; 
{ Hritten by &. Kasey Resemodel | 
{Delete the next lice for TP3)} 


{etarting frequency} 


{pause between repests)? 


a Integer}; 
VAR 
a, diff, a 1 Integer; 
BEGIN 


so Start; 
aise ue He 


von’e'i='1 70 tines Do 


S peenaiaii Delay(Del); Bosound; { makes sound the first time ) 
REPEAT 
TE SOSOEt, > Stops TU (note gage .dowall) 


ape Piece 


{ noise goes up } 


diff a= stop-a; 


END; 
Bound(2); Deley(bel): Mosound; { produce updated sound | 


itep; { teke step value away from current freq } 
aiff :m e-Stop; { check differance between freq and etop } 
END 


NOISE. PAS}. Each time you wish to 
make weird noises at the user, just say 


NOISE(b,e,8s,d,t,p)3 
where 


b © starting frequency in herte 
& © ending frequency io herte 

@ = etep velue from etart to end 

d @ delay in milliseconde between frequency etepe 
t © bow many times the entire sound should be 
repeat. 

P © amount of paves in millisecoode between esch 
rapest 


NOISE calls can be combined to make all 
sorts of sounds.—E£. Kasey Kasemodel; 
Ann Arbor, Michigan 


I added three more sounds to the demo. 
It’s surprising how many sounds the sim- 
ple NOISE routine can make. Not every 
program requires unique sounds, but a dis- 


UNTIL (diff < 0)) 


& i= Start; 
Delay (Peuee); 
@ND; {for 2} 
EMD; 
BEGIN 
elrser; 
WriteLa( ‘NorsE. PAR 


write( ‘a1 


write(@¢ 


Write¢‘é6 








*)s Molee(isd, 58, 1, 15, 5, 108); 

Write(‘62 ‘); Moiaa(1ed, 256, 18, 50, 3, 186); 
write(‘63 ai Woise(2000, 2560, 50, 5, 2, 160)7 
*y? Moise(5é, 2566, 56, 5, 


write (OS *): motes (sees see 150, 2, 2, 50); 
90 (16 


weita(‘07 ‘1; Noies (2008, 2406, 2, 2, 2, 56); 
write(‘d0 ‘}; FOR W 1= 1 te 6 DO 
aecre 


tinctive beep can add a certain flair. 
NOISE goes through a series of fre- 
quencies in steps of fixed size and for a 
fixed duration at each step. One possible 
enhancement: add multipliers for both the 
step and the duration. A multiplier greater 
than | would increase the item on each 
pass; less than | would decrease it. Of 
course, you’d set the multipliers to 1 for 
behavior identical to the existing NOISE 
program.—Neil J. Rubenking 





New features in Turbo Pascal 5.0 
make a more perfect EXEC 


Turbo Pascal 4.0 introduced the built-in 
EXEC procedure, which allows one pro- 


© another 1 
{ wait between loops 
{ do it agsin if necesssry | 


{ ksep looping til freq goes past etop | 
{ atart over fo. oop | 


By &. Kasey Karzemodel’); 


Delay(1000); 
Delay(1606); 
Delay (16008); 


4, 50) Deley(igaa); 


4006, 156, 3, 3, Be); Deley(1000)5 


laa, a a, Ae 
as, 3, 2 


aq 2, 23) 


2 3, 3, 50); Delay(iege); 


Delay (1000)3 


Moise (1008, 2000, 15, 2, 1, O)? 


woise(2006, 1000, 15, 2, 1, 0)3 


write( ‘69 
END. 


Figure 1: Use the NOISE procedure to experiment with sound for your programs. 


EMD} 
“1s Woise(1606,2000, 566, 2, 200, 8): 


Delay(1666); 
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gram toexecute another. However, EXEC 
isn’t as forgiving as the DOS command 
line. You have to give it the full pathname 
of the program you want—it won’t guess 
the extension and it won’t search the 
PATH. Another minor problem is that 
Turbo Pascal 4.0 takes over certain inter- 
Tupt vectors and keeps them during the 
EXEC call. For example, if your Pascal 
program has Ctrl-Break checking tumed 
off, you won’t be able to use Ctrl-Break 
during the EXECed program elther. 

The FSearch, FExpand, GetEnv, and 
SwapVectors routines, new in Version 
5.0, can enhance EXEC. FSearch and Get- 
Env let you search the PATH for a file, 
FExpand makes the found filename into a 
fully qualified pathname, and SwapVec- 
tors swaps the original interrupt vectors 
with those installed by the runtime library. 

FSearch takes two parameters: a file- 
name and a list of directories separated by 
semicolons. It retums the full pathname of 
the first match, or an empty string if it finds 
no match. GetEnv retums the environment 
string corresponding to a given environ- 
ment variable. Hence, FSearch(filename, 
GetEnv(*PATH’)); will find a file any- 
where on the path. 

FExpand cleans up filenames. Often a 
filename search will produce a result like 
.. )DATA\TEST.DAT. FExpand returns a 
fully qualified filename that’s not depen- 
dent on the current directory. The above 
example might become C:\DATA\ 
TEST.DAT. 

Every Turbo Pascal 5.0 program re- 
places a certain number of interrupt vec- 


{5 1024,9, a 
PROGRAM Exsc_Demo 
(*my Meil J. -pubsnking®) 


(*Demonetretee the ues of new TP 5.9 routines BH 


({*to enhance the EXEC procedure. 
be Doe; 


Wemecsroy; Found : Fethstr; 


BEGIN 
write(‘Enter the program name just ce 
WriteLn(' would et the DOS prompt, wit! 


write(‘exteneion and NO path. 
WriteLn(‘CoM, EXE, or BAT file.’); 
Write(‘Program name:’); 
ReedLn(WhetFrog); 
Found := Emeerenwnerrrcgt’- COM’ ,"")3 
IF Found = ‘' THE! 

Found := Pesaren (wietrfoses: EXE‘,'')3 
IF Found = ‘' THER 

Found := Fsearch({WhatFrogt’ .BAT’,'')3 
IF Found = ‘’ THEN 

Found := Fsearch(WhetProg+’ .CoM’, 
IF Found = '' THEN 


Figure 2: New routines in Turbo Pascal 5.0 can 


It cen be @ ‘); 


GetEny( ‘PATR’)); 
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tors, saving the original vectors in a series 
of variables. For each interrupt, Swap Vec- 
tors exchanges the saved vector with the 
current one. Call it once before EXEC to 
restore the originals, and again after to put 
back the replacement interrupts. 

The program in Figure 2 pulls together 
all of these concepts. It accepts a filename 
just as you would type it at the DOS 
prompt, and searches for it just the way 
DOS would. First it looks in the current di- 
rectory for a matching .COM, .EXE, or 
.BAT file. Since FSearch always searches 
the current directory, calling it with a null 
string for PATH searches only the current 
directory. If we don’t find it there, we do 
the same thing for the full PATH. It’s nec- 
essary to do this in two stages, because 
otherwise a .COM file on a distant path 
would take precedence over a .BAT file in 
the current directory. 

Next the program cleans up the found 
filename with FExpand and prepares to 
EXEC it by restoring the original interrupt 
vectors. If it’s a batch file, the program 
needs to EXEC a secondary command 
processor. It uses GetEnv(’COMSPEC’) 


MAND.COM will be correct. 

As usual with EXEC, the program's 
memory requirements are set to the lowest 
possible value. In this case, that’s the utter 
minimum, {$M 1024,0,0}. If you use this 
technique in your own program, you'll al- 
most certainly have to raise these limits. 
Just don’t raise them more than you have 
to.—Neil J. Rubenking 





Found := Pssarch(WhstProgt' .EXE', 
IF Found = ‘’ THEN 
Found t= reserek(Wbetrrost 7: BAT’, 


IF Found = *’ 
REGIN 





to locate COMMAND.COM—much bet- | 
ler than just guessing that C:\COM- | 


} 
} 
} 
| 





Nonrecursive method gets a 
directory tree using less stack space 
in Turbo Pascal 


| While writing a terminate-and-stay-resi- 


dent (TSR) program, | wanted to include a 
routine that printed the disk’s directory 
structure. A recursive algorithm seemed to | 
be the most efficient method in terms of 
code size, but allocating a temporary stack 
while resident was wasteful of memory 
and cumbersome. | used a nonrecursive 
solution with Turbo Pascal 4.0. The rou- 
tine is basically a tree traversal using a left- 
root-right algorithm. The nested constant | 
can be changed to allow for the maximum 
number of nested subdirectories. —Bill 
Roohi; Metairie, Louisiana 


Recursive algorithms are often elegant, 
but every recursion level eats up stack 
space to hold local variables and parame- 
ters. Sometimes you can’t predict the exact 
number of recursion levels, so you can’t 
estimate the program's stack usage. 

Worse, performing any string opera- 
tions within the recursive procedure loses 
stack space reserved for the string routines. 
! recently debugged a recursive routine 
that was using an extra 256 bytes per level, 
all because it used one line of the form 
WriteLn( ERROR: '+ Message);. The + 
is a string concatenation operator, and that 
caused the problem. 

The program in Figure 3 minimizes 
stack use, not execution time. It takes 
longer than the recursive method because 


GetEnv( ‘FATH‘)); 


GetEnv('PATH’)); 


WriteLn( ‘Horry, I cennot find “‘,WhatFrog,’" enywhere?’); 


Relt(1); 
Found = 


ind (Pound); 


WriteLn('Freee <Return> to execute ', Found); 


weet 
MO*)s 


ReedLn; 
Swapvectors; 


IF Foe({’.BAT’,Found) > @ THEN 


EXEC(GetEnv(‘COMSPEC'),‘/C ‘'+Found) 
ELSE 


EXEC (Found, ''); 
Swepvectors; 
CASE DosError OF 


@ : WriteLn(‘Bucceeeful completion’); 

1 2 WriteLn(’Invelid function‘); 

2 : WriteLn(‘File not found or path invelid.‘); 
S$ : WriteLn( ‘Acceee denied.‘ ); 


END? 
END. 


enhance the EXEC procedure. 


@ : WritsLn(‘Insufficient memory.'); 
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Po int-An (-S h 0 ot NEW! Now for 0s! Point-And Shoot PC-FulBak 
is now available for your OS/2 system. 


™ FAST! Point-And-Shoot PC-FullBak is the fastest 
backup utility— period! Run it on your IBM 
taal PC, XT, AT, or PS/2 30, 50, 60, 80 or true hardware 
compatible at up to 20 mhz! 
SIMPLE! Just use the light-bar menu to select 
« and mark the directories, subdirecto- 
ries, and individual files you want to back up! Back up 
data all over your hard-disk with a single command! 
RELI AB [El Point-And-Shoot PC-FullBak keeps 
« your data safe—but don't take our 
word for it: “The product has never failed to give mea 
reliable RESTORE.”—Jim Seymour, Micro Business 
A B ARG AIN ! With Point-And-Shoot 
« PC-FullBak, you'll never have 
to talk about the data that got away. And at only $129.95, 
it's a bargain! Available at quality software retailers or 


from us at: (512) 328-1041, Your satisfaction is guaran- 
teed—or we'll refund your money! And that's no fish story. 


Hard-Disk Backup Easy as ] 0 faines atl 

UEC SOFTWARE! 
Shooting Fishin a Barrel! fae manent 
Corp. has received 
DATACS CORP : ohn 
P.O. Box 1711, Austin, TX 78767 Telephone: (512) 328-1041 og Excellence Award. 


PS!2 and OS/2 are trademarks of Intetnational Business Mactnnes, inc 
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each time it returns to a given level, it has 
to search that level again until it finds the 
point it reached before, then proceed to the 
next directory. That’s what the directory 
names stored in the array LastDir are for. 
The important thing is that this procedure 
| gets the job done in a defined amount of 
| stack space.—Neil J. Rubenking 
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Using a C program to expand DOS 
command parameters 


While working with another operating sys- 
tem, I found a capability I've often wanted 
to use with DOS commands. If it were 
available, the following would be an ex- 


ample of valid COPY command syntax: 
COPY (FILE1,FILE2,FILE3).BAT A: 
So would the command 

COPY PROGRAM.(C,EXE) A: 


The former would copy FILE!.BAT, 
FILE2.BAT, and FILE3.BAT to drive A, 





PROGRAM dirtree; 

{ DIRTREZ.pas 
Dirsctory tree display 
writtso by Bill Roohi, 1999 


1 
USES dos; 
cCOmsT nested = 10; {up to 10 cested levels} 


VAR dirinfo 2 ssarchrec; 
lsetdir 2 ARRAY{1..nestsd] OF STRING(12); 
level ¢ Intager; 
peth, hlsnk : STRING(150); 
ok t Boolean; 


SzGIB 
ok t= Prue; {initinlize } 
level := 0; {etart ot lsvsl 6] 
Fillcher(hlank(1), 150, 32); {used for tabs 1 
blank[9} :© @150; 
Getbir(é@, path); 
ehpir¢'\')s 


Findfiret(‘'*.e’, anyfile, dirinfo); {etert search 
WHILE ok DO 
SEGIN 
WHILE (dossrror © 68) AND 
((diriofo.attr <> 16) OR 
(diriofo,name = '.') On 


{get current path) 
{root dirsctory } 





(dirinfo.name © '..’)) DO 
PFindnext (dirinfo); 
IF (level = 8) AND (doserror <> 9) THEN 
ok :© FPalee { End of root - time to sxit ] 
ELSE 
IF (diriofo.sttr = 16) AND (dossrror © @) THEW 
BEGIN {subdir found) 
WritsLn(Copy(hlank, 1, level*4)+ 
diriofo.name); {display it } 
{next level } 


ve 
lestdir(level) :© sieieta: seme? {eave eubdir } 
chpir (dirinfo.name} {oew mubdir } 
Fiodfirat(/*.*', anyfile, dirinfo]; {start ssarch} 
END 
ELSE 
IF (lsvsl <> 6) AND (dossrror <> 9) THEN 
BEGIN {eod of subdir ] 
chbir(’..')7 {previous lsvel) 
Findfiret('*.*', anyfile, dirinfo);{setart sserch ] 
WHILE (doserror = 0} AND 
((dirinfo.settr <> 16) OR 
(dirinfo.name <> lestdir{level])) Do 
Findnaxt (dirinfo) 3 {look for match} 
PFindnext (diriofo); {ekip paet it } 
Dec(levsl); {previous lsvel} 





Too(leve: 


END; 
END; {WHILE ok] 
chpir (path); 
END. 


{to original path) 


Figure 3; The listing for DIRTREE.PAS, a directory tree display that works without recursion. 


f* exp.c 

* For REC 4.8/5.8/Quickc: cl exp.c 
wf 

$ioclude<atdio.h> 
finclude<atdlib.h> 
Sinciude<atring.h> 

Sine iude<ctype.h> 


gifndet TRUE 
fdefine TRUE 1 
bendif 


Odefine 
§define 
Odefine 


main(arge, argv) 
dot arge; 


. int i, echo only = FALSE; 
char oldcommandlina(D0S_ COMMAND LINE), newcommandline[DOS_COMMAND_LINE}; 
char *lpareo, *rparen, *perind, *firet_arg, *ieet_arg, *nextdeiiny 
iftarge < 2) /* check useage */ 
print_ueage(}; 


/* check for echo oniy argumect, and if so, eet flag, incremact 
arg pointer, and decrement the arg count 
* 


Af¢(arge[2)(9} == "=" [| argv(1)[9) == */") 6& toupper(argy(1)fiJ) == °E') 


echo only = TRUB; 
argvt+; 
arge--7 


/* put ell command-iine argumenta ioto one buffer */ 
for¢ i = i, sldcommandiine[#) = wuLt; i < argo; i++) 


q 
atrcat(oldcommand]ine, el ayes 
etreat(oidcomaandline,« 


} 

lparen « atrebr{oidcommandiine, LPAREN); 
rpareo © atrchr(oidcommandline, RPAREM); 
period © etrchr{oidcommandlina, PERIOD); 


/* check syntax: if no parene or if parens reversed */ 
af(ilparee | Totepeces || {xparen < iparen)) 


print_uaage(); 


#* check ayntax: if period aupplied and io middle */ 
if(perind 6 ((period < rparsn) && (period > lparen}) } 
priot_usage(); 


/* eet leet_arg ta the remainder of the command line after our 
A expanded Fiienames/extensiona 
* 

last_arg © (rparentl); 


/* copy up to the firat paren into the new cowmand buffer */ 
strncpy (newcommandline, oldcoamandline, lpareo-oldcommandline); 
neveommandline[lparen-oldcommandlice) = NULL; 


/* set firat_arg to where the firat argument will etert each time */ 
firat_arg = én@wcommandiine[atrien({newcommandiine) ); 
lparent+; /* poiet te firet expansion */ 


/* nein loop: 
pick off each filename/extension, 
ce it into the buffer, 
tack so additional argunente 
run the command. 


7) 
whide (TRUE) 


*firet_arg 

oextdslin @ aceplek (ipites: “ye 3 é* find the next , or } */ 

*nextdelim © HULL? '* WULL terminate */ 
reat(firat_arg, lparen); /* add to the commend */ 

etreat(firet_arg, last_arg); /* add to the command «/ 


iftecho only) 
priott(* flee a‘, cewcommandline}; ¢* echo the command */ 
eiae if(eyatem{newcommandlina) ) /* execute the command */ 
priot£(*\ouxp: srror executing \-as\*",newcommandlinet; 


iparen = nextdéelimel; /* move to next arg */ 
while(*lparen == BLANK} 

lperent+; 
if(ipares > rparen) 

hreak; 





? 
exitq@): 
} 


print_oeage() 


printf("\nexp [-e} Doscommand (filenamel,...,filenamex) .ext"}; 
printf(*\nexp [-e} DOScommend filename. (extl,...,ext@)*); 
exit(dy? 

} 





Figure 4; EXP.C adds versatility to DOS by automating repetitive commands. 
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IF YOU LIKED OUR AD 
YOU'LL LOVE THE BOOK. 


On the back coverof this maga- 
zine, you'll find a 4-page ad 


about our 386” systems, 286 


systems, laser printers, and low 


like what you see, we have a 28- 
page catalog you'll like even 
more. Just send the card below, 


and we'll send you a free copy. 


direct-from-the-manufac- [pRB Or call (800) 426-5150. In 


turer prices. And if you 


peemeay Canada, call (800) 387-5752. 


© 1988 OELL COMPUTER CORPORATION 386 1s a trademark of Intel Corporation 








GET OUR FREE 28-PAGE CATALOG 


oF DELL COMPUTER SYSTEMS. 

This new catalog is the best place to shop for high perform- 
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and the latter would copy PROGRAM.C 
and PROGRAM.EXE to drive A. 
I wrote the program EXPAND.C, 


| shown in Figure 4, to allow me to use these 


types of commands. The program searches 
the second parameter of a command for a 
left parenthesis, parses each separate file- 
name orextension, and constructs and exe- 
cutes a separate command for each one. 
For example, entering 


EXP COPY (FILE1,FILE2,FILE3).BAT A: 
would generate these three commands: 


COPY FILE1.BAT A: 
COPY FILE2.BAT A: 
COPY FILE3.BAT A: 


—Leslie Houk; Alexandria, Virginia 


I shortened the name from EXPAND.C to 
EXP.C since I thought it should be terse 
like DOS commands; then I added some 
rudimentary error checking and simplified 
the code a bit. I also added an option, -E, 
that will echo the commands instead of ex- 
ecuting them. EXP is limited to intemal 
DOS commands (COPY, DEL, DIR, CD, 
MD, RD, and so on), but it can be modi- 
fied to work with extemal commands. 

The program works by copying the en- 
tire DOS command line (minus the pro- 
gram name and the option flag) into a buff- 
er. After pointers are set up to expand the 
names in parentheses and the syntax is 
checked, a new command line is prepared 
with the DOS command. Then, in a loop, 
each of the arguments is copied into the 
new command-line, buffer and executed. 
All of the work is done with the pointers. 

EXP uses the strpbrk() function to find 
the delimiters in the command string, and 
uses the system() function to execute the 
DOS commands.—Richard Hale Shaw 





Speak Your Language 


Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers, and we’ll pay you $50 or 
more for any tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you send a disk, please include a printout. 
Mail your contributions to Languages, PC 
Magazine, One Park Avenue, New York, 
NY 10016. Pt 


PC MAGAZINE 
369 

















PROTECT 
YOUR COPIES 












Make yaur collection of PC Magazine 
a handsame addition ta your ofice ar 
hame—and pratect and organize your 
capies far easy reference! 

PC Magazine Binders and Cases are 
made af durable, luxury-laak leather- 
ette over quality binder baard. Custam 
designed ie PC Magazine, every 
arder receives FREE transfer fail ta 
mark dates and volume numbers. 


FOR FAST SERVICE CALL 
TOLL-FREE 1-800-972-5858 











MAGAZINE BINDERS 
Hold your fs 
issues on 
individual 
snap-on 
rods. $9.95 
each; 3 for 

$2795; 6 for $52.95. 








OPEN 
BACK 
CASES 


Store your copies for 
individual reference. $795 
each; 3 for $21.95; 6 for $39.95. 


(PC MAGAZINE 


| 499 East Erie Avenue « Philodelphic, PA 19134 

| Please send [ Binders 0 Coses Quantity 

| Payment enclosed § .* Add $1 per case! 
binder for postage & handling. (Outside USA, add $2.50 

| per case/binder ordered, US currency only.) 

] Charge my: 

| O Amex Visa 0 MC (Minimum order $15.) 




















| Cord No. Exp. Date 

J MelMrsfMs, 

| Pieaw Preah Nome 

| Address 

| No PO Box Number Plecte 
City__ 

| 

| Stote_ 


“PA residents add 6% sales tax. 











Three ways to build 
betier programs... 


POWER fm" 
SCREEN Pascal 
$129 tk 

boc 


Screen 1/0 manager. 2-OF 
Features: @ screen painter ® virtual screens 
@ data validation ® context sensitive help 
@ unlimited screens @ definable keys 
@ & much more! 


POWER TOOLS 


PLUS a 
$129 Pasea’ 
Pull featured function brary” %0/ 


Features: © TSR support @ direct video 
access ® VGA and EGA support @ windows 
and menus ® DOS memory allocation 
interrupt service routines 
@& much more! 


Fo, 


PLUS 
$129 ames 


%€ 40, 


Asynchronous communication manager. 
Features: @ speeds to 19.2K baud 
© XON/XOFF protocol @ hardware 
handshaking ® XModem file transfer @ 1/0 
buffers up to 64K @ & much more! 


We're Blaise Computing, manufacturers of high 
quallty function librarles designed to reduce the 
time and technical expertise required for serious 
applications development. 

All of these packages include Peter Norton's On- 
line Instant Access Program, a comprehensive user 
reference manual with extensive examples, and full 
sample programs. 

Satisfaction guaranteed or return within 30 days 
for a full refund. 

We have a full line of products for C and Pascal. 
Fora free brochure or to order call 


800-333-8087! 


BLAISE COMPUTING INC. 
2560 Ninth Strect, Suite 316 Berkeley, CA 94710 (415) 540-5441 
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Customer Profile 


Rick Smolan 


Age: Withheld upon request. 


Profession: World class photographer, entre- 
preneur and inspirational force behind the now 
famous Day in the Life of Australia; Day in the Life 
of the Saviet Union; Day in the Life af America— 
you get the picture. 


Hobbies: When he’s not taking photos in exotic 
places like Bangkok, Nairabi or Cairo, Rick enjoys 
kicking back, relaxing, and possibly doing some 
serious scanning of articles related to ane of his 
favorite subjects—Levitatian os practiced by 
Tibetan monks. 


His Poge Recognition Software: 
OmniPage, af course. Why else would we have 
himin our ad? Accarding to Rick: “Coardinating 
100 photographers in the Soviet Union for a one 
day phota shoot is no easy tosk far a small graup 
like aurs—despite what you hear about glasnast. 
Especially when you have to put an entire book 
together in a matter af weeks. When we're an 
assignment each phatographer turns in notes— 
about a given shat—in whatever language he or she 
speaks. You can imagine some of the type styles that 
we hove ta deal with. When da you guys think 
you'll be able ta handle the Cyrillic alphabet?” 


Fovorite Quote: Jonathan Seybold summed it 
up best: “OmniPage is the first good reason ta buy 
ascanner.” 


Things Disliked Most: “Scanner software 
that over promises. Being able ta scan any font in 
almost any column format really makes a differ- 
ence. i wish that our photographers had the time 
ta submit captians that are 999% accurate, or 
even half as reliable as OmniPage.” 


Fevorite Scon: “I’m develaping a library af 
same of my fovarite phatagraphy articles—serious 
professional stuff—and putting it into files that | can 
get ta and use. That's my idea af a meaningful scan.” 


Future of Poge Recognition: “The idea af 
making computers compatible with paper is long 
overdue. Peaple like myself wha are on the move 
need products like this ta save time. Everyone could 
stand a few less key strokes. | also see same real 
possibilities for OmniPage in the area af desktap 
publishing. Being oble ta scan specific sections from 
general publications, even typed notes, provides 

a real benefit ta anyone wha has ta quickly turn 
araund a publication. Da you guys think OmniPage 
will ever be able ta read my handwriting? Our staff 
wauld love that.” 


| Caere Corporation 100 Cooper Court Los Gatos, CA 95030 Call: 1-800-535-SCAN 


OnmmiPag -gistered trademark of Caere Corporation. A Day in the Lifeis @ regictered trademark of Cailina Publishers, Ine, 
Special th ch Smolon. ©1988 Caere Corperetion. 
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Processing DOS redirection commands; accessing the CLOCK$ device driver; writing 
interrupt handlers using DOS functions; controlling keyboard lock functions. 





DOS processes redirection 
commands even if they’rein REM | 
Statements 


I've noticed an interesting effect in my | 
batch files. When | include any of the redi- 
rection symbols (<, >, or |) ina REM 
(remark) statement, they execute just as if] 
had used them in a normal batch com- 
mand. Is this due to a bug in DOS 3.0? 

Is there any way that | can use them ina 
nondisplaying remark without having 
them execute?—Bill Kraengel, Jr.; Valley 
Stream, New York 


First, this isn’t a bug in DOS. At least it’s | 
not a bug in the normal sense of the | 
word—a programming error. It’s a logical 
but undesirable side effect of the method | 
DOS uses to parse commands. 

Every command line sent to DOS, 
whether typed in at the prompt or read by 
DOS from a batch filc, is first scanned for 
the three DOS redirection characters: <, 
>,and |. These commands must be found 
and processed for redirection of normal 
DOS input and output to be in effect during 
the program executed by that command. 
Since the scanning takes place before the 
command is even examined, DOS treats 
the characters following the REM com- 
mand as if they were part of an executable 
statement. 

So, for example, if DOS scanned the 
command 


DIR > FILE.TXT 
it would create a file named FILE.TXT in 





the current directory. The DIR command 
would then be executed with the output re- 
directed to standard output. The file 
FILE. TXT would be opened, written to, 
and then closed by DOS. In similar fash- 
ion, the command 


REM > FILE.TXT 


receives the same treatment. In the case of 
the REM command, however, no output is 
produced. The file created, therefore, has 
a length of 0 bytes. 

You can’t use these symbols directly in 
a remark. You can use them if they're in 
quotation marks. The following remark 
would not produce redirection: 


REM "Use the > key" 





Most DOS devices can be accessed 
anytime; the CLOCK$ device 
driver is a special case 


In the September 27, 1988, User-to-User 
column, a table of standard DOS devices 
lists one called CLOCKS. I could not find 
any reference to this device in the text or in 
the BM DOS 3.1 manual. 

Asan experiment, | typed the following 
command on an IBM AT. 


ECHO 7:38 > CLOCKS 


| When I checked the time and date, | got 


32:16 and 10-11-2015! I rebooted the 
computer, but got the message, **Unable 
to set time, use setup disk.’’ What is the 
proper method for using this device? 
—Daniel Moran; Rexford, New York 





Although CLOCKS is casually referred to 
as adevice, it’s really just the device name 
used to access the device driver that finally 
interfaces with the device itself. The de- 
vice controlled by the CLOCKS driver is 
the real-time clock. 

A popular add-on for PCs and XTs, the 
real-time clock was one of the six features 
of the AST Six Pak Plus expansion board. 
Software included with the clock board 
usually included a special device driver 
that read the clock and transferred the in- 
formation to DOS. The PC AT includes a 
real-time clock chip built right onto the 
system board. Because the address of the 
clock I/O ports were then fixed (and copied 
by clone makers), the need for an external 
device driver vanished. 

The CLOCK$ driver exists to allow 
DOS to read the time and date and use 
them to set its internal time and date 
counters. Usually called only when DOS 
is initializing, the CLOCK$ driver trans- 
fers 6 bytes. The first 2 bytes are the num- 
ber of days elapsed since 1-1-80. The re- 
maining 4 bytes contain (in order) 
minutes, hours, !/!00ths of seconds, and 
seconds elapsed since midnight. 

As you discovered, it is possible to | 
write to the CLOCKS driver. The informa- 
tion sent must be 6 bytes of data in the 
same format as that read from the device. 
Changing the time usually requires run- 
ning the SETUP program supplied with 
your machine or a special utility supplied 
by the board maker. Versions of DOS 3.3 
and later, however, wil! update the real- 
time clock when you use the DOS TIME 
and DATE commands. 
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Rated #1 business graphics package . “They (Harvard Graphics). umade 
second consecutive year. —Software Digest the best even better.” 
< as —Jim Seymour, “Best of ‘87° PC Magazine 





“Product of the Year” Infoworld 1968 Winner 1988 Personal Computing 
Graphics Challenge 


Award Winning Performance. 


There are a number of prestigious We couldn't be more honored. let Harvard Graphics demonstrate 
honors in the graphics business. But But Harvard isn't resting on its laurels. its winning form. 
only one program has capturedthem | New Harvard Graphics 2.1 adds 
all. Harvard Graphics. a unique spelling checker, over 200 

Harvard's flexibility, ease of use, new symbols, improved editing 
and high quality output make it the | capabilities and more. 
unanimous choice of the nation’s There’s one more recommenda- 
leading software evaluators. tion we'd like to have. Yours. 

Call fora free trial disk and 


Graduate to New Harvard Graphics 2.1 with Spelling Checker. 


For a free trial disk call 1-800-345-2888, Operator 53. 
For upgrade information call 1-800-255-5550. 


© 1986 Sofware Pubusheng Corporation, 1901 Lonaings Dr MI View CA 94039-7210 Runs on IBM PC and MS DOS compatiotes. 
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Inside NUMLKOFF.COM, and a 
more comprehensive explanation of 
keyboard lock functions 


I just installed NUMLKOFF.COM onto 
my hard disk using DEBUG as described 
in the PC Tutor of September 27, 1988. 
The directions were clear and concise, and 
creating the program was very easy. The 
article, however, didn’t really provide an 
explanation of what I was doing. I don’t 
feel comfortable using the same method to 
create other programs that tum NumLock 
on, CapsLock on, and CapsLock off. 

I would appreciate it if you would tell 
me how to go about this. Or perhaps you 
could provide the necessary programs, as 
you did for NUMLKOFF.—Brian J. Mc- 
Kenna; Tampa, Florida 


Very basically speaking, the BIOS uses 3 
bits of a byte located at 0:417h to keep 
track of the status of the NumLock, Caps- 
Lock, and ScrollLock functions. The map- 
ping of this byte is shown in Figure | . Ifthe 
bit is 1, then the corresponding function is 
on. NUMLKOFF simply sets bit 5 to 0. 
For the ultimate control over the Num- 
Lock, CapsLock, and ScrollLock func- 
tions of your PC, I recommend TOGGLE 


| .COM. Published in the May 31, 1988, 


Utilities column of PC Magazine, the arti- 
cle and assembly language source code 
provide an exhaustive tutorial on control of 
the keyboard. And the program is so small 
that you’ re better off using it than trying to 





handle four separate utilities. 

If you don’t have that issue, the source 
code and executable version of TOGGLE 
and a brief explanation of how to use it are 
available for downloading from PC Mag- 
Net. (Instructions for accessing PC Mag- 
Net are given in the Utilities column of 
each issue.) To find a copy of the original 
text, check your local library for back is- 
sues of PC Magazine. 





DOS redirection of input and output 
won’t work with error messages 


Something puzzles me about DOS. If 
drive D: exists on my PC, and the current 
directory is \BATCH, executing 


CD D: | FIND /V “BATCH” 


suppresses the output of the CD command 





as expected. But if drive D: doesn’t exist, 
and I execute the command 


cD D: | FIND /v "Invalid" 


why doesn’t this suppress the output ‘‘In- 
valid drive specification’’?—James A. 
Luedke, Jr.; Wellesley, Massachusetts 


The first part of the command CD D: asks 
DOS to print the complete drive and direc- 
tory for the current path on drive D:. If the 
current directory was \BATCH, the CD 
command would write the string 


D:\BATCH 


to the standard output (STDOUT) de- 


ai) hi BIOS Data Area Keyboard State Byte 


0040:0017h 


Bit Position 


Information 


1 = ScroliLock active 
1 = NumLock active 
1 = CapsLock active 





Figure 1:A mapping of the three bits in the primary keyboard byte that keep track of the status of 


CapsLock, NumLock, and ScrollLock. 
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SPF/PC 


“The best editor by far for 


MVS programmers.” 
AT&T, White Plains, NY 


“This product is superb! There 
is absolutely no learning curve 
if one is already familiar with 
IBM’s mainframe ISPF-” 
Reader's Digest, 
Pleasantville, NY 


“SPF/PC is probably the most 
outstanding utility we have.” 
USAF, Pentagon, 
Washington, D.C. 


“With 15 years of mainframe 
programming, I find SPF/PC 
to be the friendliest software 
on the PC.” 

Dun & Bradstreet, 

Basking Ridge, NJ 


“Your product allows our 
staff to move 
from our IBM mainframe to 
PC’s very easily, saving us time 
and money.” 
Certified Grocers of California, 
Los Angeles 


Want more proof? Call or write 
for a free demonstration diskette. 


SPF/PC, so much like the 
mainframe you'll forget you’te 
editing on a PC. 


Command Technology 
Corporation 


1900 Mountain Bivd., Oakland, CA 94611 
Telepone. (415) 339-3530 
Telex: 509330 COMMAND TECH 
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The best 3.5" floppy drives 
at NEW low prices... 


MANZANA 
MEANS 
BUSINESS. 


That's why 8 of the 10 
largest corporations in the 
U.S. have tested and pur- 
chased our 3.5" floppy 
drives. Because we offer 
quality, reliability and 
compatibility. 


HOST-POWERED PLUS $374.95 
An external, hosl-powered 1.44MB 3.5" 
floppy drive. Functions without sacnficing 
either of your internal drives. Comes with 
Mux Adapter Card and 3Five" software. 


HIGH-DENSITY EXTERNAL $384.95 
A host-powered 1.44MB dnve with our High 
Density Controlier Card to upgrade your XT 
to high density 3.5" compalibility. Includes 
3Five" software. 


3rd INTERNAL” PLUS $289.95 

For those with 3 or more dnve bays, a 
1.44MB 3.5° drive in a 5.25" frame, Mux 
Adapler Card, cabling and 3Five’ software. 


INTERNAL PLUS $199.95 
A1.44MB 3.5" dnve in a 5.25" frame, with 
u3Five’ softwere and mounting hardware. 


HIGH-DENSITY 

CONTROLLER (HDC) $94.95 
Upgrades your XT or compatible to support 
1.44MB 3.5° dives. Supports up to 4 dnves 
internally, or 2 internal and 2 external. 
includes 3Five’ software. 


MUX ADAPTER CARD $89.95 
Supports two floppy drives, internal or 
external, in eddition lo existing dnves. 
Includes 3Five* software. 


3rd INTERNAL” MUX CARD $99.95 
Includes cable to support e third drive 
internally. 
SPECIFICATIONS 
Works with any DOS 2.0 or above. 
Full compatibyhty at 720K and 1 44MB 
One year lmuted hardware warranty 


™ 


—_—_ 
Manzana 


Manzana MicroSystems, Inc. 
PO. Box 2117, Goleta, CA 93118 
FAX (805) 968-5449 


To order: contact your dealer 


or call us directly at [Go wiTH 
(805) 968-1387 
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vice—in this case, the screen. 

The pipe character tells DOS to connect 
the output of the command that precedes it 
to the input of the command that follows it. 
It does this by creating a temporary file on 
the current drive and directory. So a tem- 
porary file is created that contains only the 
string D:\BATCH. 

In this case, the command that follows 
is the FIND program. FIND falls into the 
category of DOS programs known as fil- 
ters. A computer filter works just as its 
equivalent in the real world does: it lets a 
portion of its input pass through on a selec- 
tive basis. The FIND program has too 
many parameters to discuss fully in this 
column, but the DOS manual has a com- 
plete explanation. 

FIND /V *“*BATCH” causes FIND to 
output all lines of input that do not contain 
the specified string. Because the two com- 
mands are joined by a pipe, the input to the 


| FIND filter comes from the temporary file 


containing the output of the CD command. 
Since the only string available for input 
does contain the string ‘‘BATCH”’, all 
output is suppressed. 

In the second case, where the refer- 
enced drive doesn’t exist, something dif- 
ferent takes place. DOS notes that the at- 
tempted execution of the command caused 
an error—the drive was invalid. Because 
errors are more important than normal 
messages, they are not sent to STDOUT. 
Instead, they are sent to the standard error 
device, STDERR. This output cannot be 
redirected using the pipe and is always sent 
tothe screen. The result is that the error ap- 
pears on the screen, nothing is written to 
the temporary file, and the FIND com- 
mand has no effect. 

If you want to suppress the output of 
most DOS commands under normal con- 
ditions, there’s an easier way. Redirect the 
output to the NUL device like this: 


CD D:\BATCH > NUL 





The use of DOS functions is limited 
when writing interrupt handlers 


I was intrigued by the program RAM- 
VIEW, which was published in the Au- 
gust, 1988, Utilities column of PC Maga- 
zine. lam trying to write a resident 





program in assembly language. I was try- 
ing to use interrupt 21h function 2 to write 
to the screen inside my interrupt 9 key- 
board routine, but failed. Could you show 
a sample program that does this?—Ozgur 
Basol; lzmir, Turkey 


One of the basic principles of memory- 
resident programming is that generally you 
can’t use any DOS functions. This restric- 
tion stems from the design of DOS itself. 

Interrupt 9 is hardware generated and is 
triggered by a key press. Normally, it is 
handled by the BIOS without the knowl- 
edge of the program currently executing. 
A memory-resident program, however, 
can intercept this interrupt before it reaches 
the BIOS and use it to gain control of the 
system. This is how a hotkey works. 

The BIOS routine that handles the INT 
9 instruction is written with the knowledge 
that the current state of the machine is 
completely unknown and must be pre- 
served. The computer could be reading | 
characters from the keyboard, writing to 
the disk, or updating the screen: the inter- 
rupt 9 handler doesn’t know what function 
was interrupted when it took control. 

DOS is nonreentrant. This means that | 
each DOS function must finish executing 
before another can begin. If DOS was in 
the middle of executing a function when 
the interrupt 9 handler gets control, trying 
to execute another DOS function will 
cause the machine to crash. 

The rule is simple—don’t use DOS 
functions in an interrupt handler. Like 
most rules, there are exceptions. Many of 
these are documented in the Utilities pub- 
lished in each issue. Study the source code 
provided to learn what is and isn’t possible 
inside a memory-resident program. 





Ask the PC Tutor 


The PC Tutor solves practical problems 
and explains points of general interest 
about using your hardware and software 
more productively, and answers basic 
questions about DOS and systems in gen- 
eral. To see your questions answered here, 
drop a line to PC Tutor, PC Magazine, 
One Park Avenue, New York, NY 10016. 
We're sorry, but we cannot answer ques- 
tions personally. 
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At Last, Someone Got It Right... 
The World's First Perfect Keyboard! 


OmniKey/102" 















TRY IT FOR 
10 DAYS 


~RETURN FOR REFUND 
IF NOT 100% PLEASED 
FOR XT, AF, 386 TYPE SYSTEMS (our oniy risk is cost of shipping) 
Read what the experts say... 
“2 tion keys on the where God intended them... revolutionary and much needed...Better than any 





teplacement keyboard ...duplicates the responsiveness and tactile feedback of the original IBM keyboard... viable 
alternative to I]BM®s own model...durable, well-designed, sensible and has just the right feel...” 
Gary Ray, PC Week. 


“I was surprised to discover how {Northgates} keyboard increased my productivity. 
My ears can tell when my fingers have mistyped, and when I'm flying across the 
keys, my fingers get the kind of feedback they evidently need” 

Keith Ferrell, Compute Magazine. 
a on the {Northgate} is more comfortable 
‘on any of the replacements I've tried.’ 
Jonathan Matzkin, PC Magazine 
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F KEYS 


THE LEFT 


Most people learned keyboard typing on boerde with the 
F keys at the jeft. That's where 
easlest for the left hand to use them. Both hands stay in 
= increase 


moat convenient end 


and eccuracy 
and production soars. 


Northgate Designed OmniKey/102 in Response To Countless Users 
Who Demand Better Layout, Better Touch And Positive Entry Feel! 


Features You'll Find Only In the OmniKey/102 


™ Compatible with the IBM® enhanced 
keyboard including a Sys Rq key for 
mainframe access, 


© The 12 Fully Programmable Function 
Keys are positioned on the left where 
Id us they belong for 


™ Exclusive Northgate Click/Tactile touch 
made sealed 


© Three-Year UNCONDITIONAL 
WARRANTY. Anything breaks, we fix or 
free. 


@ LED light panel for CapsLock, NumLock 
and Scroll Lock (IBM doesn't have lights) 
@ ESC, CTRL, SHIFT, ALF are color 
Pee WE Oise tiles tee iecinercr® 
users. Vertical templates fit, too! 
© Enter Key is jumbo sized, L-shaped. 
key is double-width Both Shift 
eys are oversized for error-free operation. 
®@ CTRL, SHIFT, ALF Keys are aligned 
on left side, 


Now! PS/2"™ 


@ESC key is where it belongs, next to No. 1 
on the top numeric row, 

@ CTRL key is where you expect to find it, 
too, next to letter A. 

@ CapsLock key is next to space bar. 

@9 Curser and screen control keys on 


ADDED AN (=) KEY FOR FULL 

REDUNDANCY WITH TOP NUMERIC 

ROW. Spread sheet users and accountants 

tove this feature. 

© 12 window pencit-in strip so you can 
customuze Function Key notes to yourself. 

© Built to last with full metal base (many 
keyboards are ali plastic). Omni Key/ 102 
has a solid, 55 lb. “sit down on your desk 
to stay feel’ 

@ New Slim-Line ergonomic profile. 

© Pop-up back legs adjust typing angle for 
maximum comfort. 

© 100% Novell ELS Software Compatible. 


Orgies tale (ey 


Yes, OmniKey can be used with IBM PS/2 models 30, 50, 60, 80 ONLY $25.00 additional. 








EXCLUSIVE 
“Click/Tactile Feel” 





Bose 1-800-526-2446 


' Order yours today Hurry, Supplies may be Limited. 


| NORTHGATE COMPUTER SYSTEMS © 13606 Incustnal Park Blvd, Suse 110 © Ptymouh, MN 55441 
| 





Yos. Ship my Omri Key’102 order's] | understand I may usa 
Bb 10 days and tf | win, may mtu tor hal product cost 


‘agree to pay for beng bow ways. 
Name 
| Company - es 
‘Ship to (Address) ___ 
Cty. State. ___ ip____ 
Phone — 
Computer Brand & Type 
Please ship the folowing: 
ory. rem PREOHT TOTAL 
— Onmikey102 $9000 fs 


Prepasd amourd encioged $8 
Piesee charge tomy [View [) MasterCard Accourt 
‘Card No Epree_ 


‘Signansee of Caretta ___________ 
reer ners «masa 5 seen are mera Pe 


Some Datacomm 
Standards Should Be 
Carved in Stone 





In the matter of full-duplex data communication 
at 9600 bps, a number of approaches have been 
discussed. There’s the CCITT-approved V.32. There 
are even some “pseudo V.32s” around. Some 
suggest that, because of their somewhat lower 
cost, non-standard modems may be the answer. 

At Universal Data Systems, our position is 
carved in stone: for full end-to-end compatibility, 
regardless of equipment source, standardization 
on true V.32 is the only workable solution. 

That's why the fully 
featured UDS V.32 is the 
acknowledged price/per- 
formance leader. 

Our exclusive near-end/ 
far-end echo cancellation 
techniques, combined 





Goverdal Data syetune 


i) moronase 


{ we { maa fOATA 


with trellis coding, result in —17dBm signal- 
to-noise ratio; that's plenty of horsepower for 
voice-grade lines. 

As back-up for your dedicated four- or two- 
wire system, or for a 9600 bps upgrade of your 
present dial-up communications, check out the 
UDS V.32. It’s the standard! 

Universal Data Systems, 5000 Bradford Drive, 
Huntsville, AL 35805. 
Telephone 205/721-8000; 
Telex 752602 UDS HTV. Quantity One 


Universal Data Systems 


AA MOTOROLA INC. 
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The NetBIOS transfer services along with two assembly language programs, IMPORT.ASM 
and EXPORT.ASM, allow you to exchange files or messages easily. 





How to exchange files or messages 
through NetBIOS 


I appreciate the NetBIOS programs you 
have published in PC Magazine and on 
PCMagNet. Keep them coming!—Gary 
Bartoulle; Norcross, Georgia 


I used to say, ‘‘People don’t hack on 
LANs.”* This is still basically tue, be- 
cause the hacker who brings down the net- 


TF 


22ers seeeee 


to 
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RQU 608 

38 
zQU 31n¢no_wAIT 
ECC 11D+HO_WAIT 
BQU 126+20_WAIT 
EQU 158+80_WAIT 


E8353 
AEE 
a 


PREFIX TO SAME TIPED BY USER 
JBUVFIB DB MAME TO WOT COLLIDE WITH 


Ime NCBDEP 
4ngao DUP (7) 
46000 DUP (7) 
* METBIDE ERROR: 


yof 16% eack 
ERROR * 


POINTER TO Post ADORESS 


sIBM PC LAN, 
IM CALLAAME 


pusee two buffers 


work is likely to become a man without a 
LAN and a job! Reliability, even more 
than functionality, is a primary consider- 
ation for networks. 

Tam getting more letters from program 
developers and LAN administrators who 
want to experiment with their networks 
and give them more utility. There are two 
areas where it is interesting and usually 
safe to experiment: application program 
interfaces for NetBIOS and 3270 main- 
frame communications packages. 
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In this and the next column, I will pre- 
sent two assembly language programs that 
work together to exchange files or mes- 
sages through NetBIOS: IMPORT.ASM 
and EXPORT.ASM. As the programs’ 
names imply, one is a pitcher and the other 
is acatcher. Together they are an excellent 
example of how to use NetBIOS as a file 
transfer service. For the sake of simplicity, 
these are not terminate-and-stay-resident 
programs. You can modify and build on 
these progams or call them from the higher 


x3 
POINT TO UCB _RAME IW 
JTRAMBFER © CHARACTERS TO NCB WANE 
DOwE 


’ 
1887 UP THE BUPPER SEQWEWT AX OUR 


LNCE.WCB BUFFER+2,AZ jDATA SEGMENT 
AME 


jHERE WE ADD TUE SANE 
#PROBLEN, QUIT 
LISTEN FOR SOMEOWE TO CALL US 


sTXVED BY THE USER TO QUIT 


RECEIVE THE FIRST BUFFER 
PROBLEMS? THEM HANG UP THE SESSIDB 


#WAIT FOR THE BUFFER TO SHOW UP 


JDID WE RECEIVE ZERO LENGTH? 
$THI® 18 A BIGNMAL TO CLOSE TWE FILE 





Figure 1: /MPORT.ASM and EXPORT.ASM (see next issue of PC Magazine) work together to exchange files or messages through NetBIOS. 
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1CLOG8 THE OUTPUT FILE 


MANG_UP1 MOV BB, OFFSNT LUCO 
MOV 


UICB.NCB_COMMARD, NW_BANG UP 
TRANG UP THE SESSION 


3I@ A CHARACTER AVAILABLE? 
203 FLAG 18 on 


JOUTPOT WANDLE Is NTANDARD OUTPUT 
2DO THE DOS DISS wAITE 


7ES18X PUINTS TO NCB 
CALL THE METBION 
JANY IMMEDIATE PROBLEKS? 
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MOVE UP TO HIGH TECHNOLOGY 


2 MB 386 BASE 
SYSTEMS FROM $2,195 


To energize our customers DYNA CDMPUTERS ofters industry standard 
technology with its full line of 386 and 286 sysiems backed by hundreds of readily 
available peripherals 


SERVICES 


Customers ot OYNA COMPUTER are plugged into our circuit and are switched on 
to products and services which have the advantage ot 


e Products backed by a computer manutacturer with five years experience in system 
board design and supplying these boards to OEM distributors 

Products that pertorm at or above industry Standards 

 Atull ine ot MFM SCSI and ESD! drives and controllers available 

Highly qualified dealer support network to meel your Service requirements 

© People who understand their products and are easy to reach when you need them 

= Altordable and competitive pricing 

= Leasing available tor qualitied companies 

DYNA 386 PRODUCT FEATURES (Base System) 


= Intel® 80836 running at 16 MHz © 1 parallel and 2 senal ports 

e 2MDof system memory « 4 bay chassis and power supply. 
I640K base 384K shadow system ram:  Real-tme clock 

= Memory expandable to 8 Mb on main board © 8 expansion slots, 

© 1.2 Mb tloppy drive © Programable Bus Speed 

= Dual diskette and hard disk drive controller = Support for 80287 and 80387 

© Enhanced 101-key keyboard © Optional 20 and 25 MHz clock speeds 
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IPRINT OUT ERROR MESSAGE 
$TO STANDARD DEVICE - WO REDIRECTION 


AUTOMATIC STACK SETUP OT LIWKER 


(Figure 1 ends) 


Conduct a call now 

for pricing information and 
wire into our amply 
powerful systems. 


LET THE POWER FLOW. 


See Us at COMDEX Booth #H-7800 
at the Las Vegas Hilton. 


DYNA COMPUTERS 


3081 N. First Street 
San JoSe, California 95134 


(408) 943-0100 


2 Megabyte 
386 SYSTEMS 
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YOUR FAVORITE KEYBOARD... 
GUARANTEED! 


25% SMALLER FOOTPRINT. 
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That's right. Guaranteed. 

Right off the bat, you're going to 
wonder what to do with all that extra 
desk space. Then you'll start typing 
and you won't believe it. 

If it sounds like we're excited about our 
new keyboard, you're right. 

As soon as you get your new ZEOS/RS 
keyboard, sit down and plug it in. 

The first thing you'll notice is a lot of 
extra space on your desk. The ZEOS/RS 
(Reduced Size) keyboard is more than 25% 
smaller than regular 101 Enhanced key- 
boards yet it features the standard key sizes 
and layout. 

Now start typing. 

Can you believe ci! That's what we're talk- 
ing about. 

If you don't agree this is the best feeling 
keyboard you've ever used, return it within 
30 days for a full refund. 

And that fantastic ZEOS Tactile/Click 
feel isn't the only thing you'll notice. This 
keyboard is what speed typing is all about. 
Our new muiti-key rollover feature can han- 
dle typing speeds in excess of 100 words 
per minute. 

You not only get the best keyboard made, 
but you also get that extra ZEOS value. Like 
an anti-static dust cover at no additional 
charge. Our famous ZEOS Full Year 
Warranty, toll free technical support and 
Expedited Replacement policy are yours too. 

Start enjoying your new ZEOS/RS key- 
board right away. Order yours now! 


ONLY $8995 


The ZEOS /RS Keyboard, 


Check These Features! 
= 25% smaller footprint than 
regular 101 Enhanced keyboards, yet 
standard key size and spacing. 
= Multi-key rollover every speed typist 


will lave. 

« Superb Mechanical Tactile feel with 
the perfect “Click:’ 

= Fully XT/AT and PS/2 compatible. 

§ 30 day full money back guarantee and 
ane year warranty. Anti-static dust 
cover included at no additional charge. 





ORDER NOW TOLL FREE 
800-423-5891 


Open days, evenings and weekends, 
FAX Orders Dial: 612-633-2310 
In Minnesota Call: 612-633-4591 
MasterCard, VISA and C.O.D. 
530 5th Avenue NW, St. Paul, MN 5512 
Se habla Espaiol. 


A Special Note from the 
President of ZEOS Internationel: 
Why sell our own keyboard? 

Well, as you probably know, ZEOS 
makes some of the best '286 and ’386 com- 
puter systems around. We sell thousands 

of them. 

Not too long ago we started to notice 
something. People who bought computers 
from us were calling back to order extra key- 
boards. We decided to call and find out why. 

These customers told us they love our 
computers (which we figured) but they love 
our keyboards too! They were actually going 
around replacing the keyboards on other 
brands of computers they already owned. 

They shel switching everything to ZEOS 


We figured other people might like to 
replace their old keyboards too. That’s why 
we ran this ad. 

Tam personally asking you to give this 
keyboard a try. If you don't like it, we'll refund 
every dime you paid. Guaranteed 
Greg Herrick, President 
ZEOS International, Ltd. 





Please add $5 00 for shipping & Verilte Your ZEOS keyboard comes with the standard 6" colled cable Bor an additional 10° cable extension (16" total tadd a9 100 ZEUS keyboards use the standard 
connector as do mest compatibles. If you're not stn, contact your computer retailer Bor PS/2 st 20 


XT. AT and UV/2 are TIT ee ATporation, Tene are sthject lo change without notice Call tor cony 


ct 
MOS ta publicly traded company: MPLS ‘ST PAUL fe cal OTC. 
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2 style connectors add $1 
fe warranty detail, Available in 12 eatin call ta verify stock 
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level programs you write. 

The listing for IMPORT. ASM is given 
in Figure 1. However, the easiest way to 
obtain a copy of it, plus the corresponding 
-EXE file, is to download it by modem 
from PC Magnet. For instructions, see the 
sidebar ‘‘BCOPY by Modem’”’ in this is- 
sue’s Utilities column. 

The NetBIOS module in each network 
node keeps a table of names, You set IM- 
PORT to receive all messages addressed to 
a specific name using the syntax 


IMPORT <eeasion name> redirection eymbol 
<device name> 


Each session name must be unique on the 
network. For example: 


Import Frank >> messages.net 


IMPORT loops until it receives a message 
addressed to that name from another user 
on NetBIOS, and then it terminates. 

The following batch file will help if you 





PRODUCTIVITY 


expect to receive messages or files while 
you are away from your computer: 


MESSAGE. BAT 


REN PRESS CNTL-C OR BREAK TO TERMINATE 
1BEGIN 

IMPORT FRANK >> MESSAGE.NET 

LOOP BEGIN 

EXIT 


MESSAGE. BAT will append all Net- 
BIOS messages sent to Frank to the MES- 
SAGE.NET file. 

In the next issue, I'll present the other 
half of this data-moving pair, EXPORT. 
Additionally, I'll discuss the networks that 
use NetBIOS and how the OS/2 LAN 
Manager works with NetBIOS. 





Productivity Tip 


In Connectivity Clinic, August 1988, 1 | 


mentioned a book called Inside NetBIOS, 
written by Scott Haugdahl. Many of you 


have written that you couldn’t find it in | 
your local bookstores. The publisher of 

Haugdahl’s book, Architecture Technol- | 
ogy, will send you a copy. Just call (612) | 
935-2035; yes, they take credit cards. 





Network Your Questions 


Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 





your letter on a disk, and we'll gladly an- 


swer any questions you have, at no charge. 
We're sorry, but we're unable to answer 
letters personally. 

Mail your contributions to Connectivity 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or you may contact 
Frank J. Derfler, Jr., via MCI Mail (be 


| sure to use Derfler’s box named CON- 


PG 


NECTIVITY CLINIC). 
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Comstock Stock Photography On CO 






The_New Grolier Electronic Encyclopedia ........ | ili | b 

Mica ce eoaeiek & PEEE AGG 825 tor iid . _ your mailing label 

Kite Othrer Ereyekpede af Chemica’ Technology... . 

Regeuy of Mess Spectre Uae... from a recent issue 
| of PC Magazine 

Hitachi 1503S External CD-ROM Orive with Audio $720 | 4 

BOSS wih Digied Moke Damme ang GO Coote azea | _ for faster service. 

NEC intersect, COLUM Drives for the AnplerMag ent” * 

Maxton 800 MB WORM Onve.........- +0. oN Please allow up to 


CO-Pay ($88) Pop-up utéty that permts user to pey af audio cos on Htachi 
and fe deves Output to headphones or ampitie 
CO-PlrySampier (se) Same fesures as CD-Play pus the ney to nave two | 
| an en aca CD ard ioop between eae 
| CO-AudioF le tgas) Aucammtccay cresten dntebace necorde of al yor audio Cha 
isk. 


Alows you ty store @ preferred py sequence for each d. | 
CDP 


60 days for change 
of address to take 
place. 


ea | va 


Automatc recognitan of cos Creates DBase compstble records 


Free 3 Month | INTERNATIONAL © ORDERS | 
| Subscription to 
| CD-ROM Review 
with soo over 


A_SPECIALTY 


Auetrellen agent: KEWTEL | 








Kev Seen le 3104 
ew, Victorle 
rve 7assor4 Tel. (031 8417-5833 


CIRCLE 261 ON READER SERVICE CARD 
DEALERS ONLY CIRCLE 523 ON READER SERVICE CARD 


PC MAGAZINE i a 


PC Magazines Direct Marketing 
; d 
Connection asenies 
For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
during the past year." 


You buy direct because it’s con- 
venient, because you know 
exactly what you want and 
don’t need any 
hand-holding. 

















Frlington Computer Products gives you the 


best prices on 


IBM PCs. . .and Compag too! 


IBM PERSONAL SYSTEM Ii COMPAQ 286 COMPAQ 386 
Model 30, 20 MB, w/Monitor ...... i 
Model 50, 20 MB. w/Monitor 
Modal 50Z, 30 MB, w/Monitor .. 
Modal 60, w/44 MB and Monitor.. 


Model 60, w/70 MB and Monitor... 
Model 80, w/44 MB and Monitor 
Model 80, w/70 MB and Monitor 


Modal 80, w/115 MB and Monitor 
w/Color Monitor add $250 


.. $1899 DESKTOP — 1 Drive Model 386S w/40 MB (16 MHZ) $3795 
... $2749 640K. 40 MB, Monitor Model 386E MB (20 MHZ) 
$2999 PORTABLE II MOD. IV — Model 386E w/40 MB (20 MHZ) $4749 
$3495 ! ae Ghehrl ls Modal 386E w/110 MB (20 MHZ)$5749 
$3895 ey Aaa Modal w/110 MB-25 MHZ 


w/40 MB Model w/300 MB-25 MHZ 


COMPAQ DESK PRO COMPAQ PORT. 386 
4 Driva, 640K, 20 M Modal 40... $5649 


B 
IBM XT & AT... Calf for Custom Contigurations Green or Amber Monitor .....81695 Model 100........ .-.. $6995 





AST PREMIUM 
he nae PRINTERS 
10 MHZ, 512K, 1 floppy, 40 MB, 20 MHZ. 1 MG, 1.2 floppy, 40 MB, LX 800 sia aa 500 $299 
serial and parallel ports, mono mono monitor. DFX 5000. $1349 LQ 850 .... $519 
monitor. $2099 $3299 i ia 


MULTIFUNCTION 
BOARDS 


DFI w/384K .. $199 
AST 6 Pack w/384K...... 

AST Rampaga AT w/512K 

AST Hot Shot 

Orchid Tiny Turbo. 

Orchid Twin Turbo... 

Intal Above Board PC.. 

Intel Above Board 286 

Irma Board 

AST 5251-11 

AST 5251-11 Plus Enhanced ... 


CHIPS 


64K Ram Chips... ... 9 for $25 
256K Chips ... each $11 
8087-3/-2.... $109/$149 
80287-6MHZ .. 

80287-8MHZ .. 

80287-10MHZ . 

80387-16 ... 

80387-20 .. 

80387-25 


FX 850 .... $339 LQ 1050... $719 
FX 1050 ... $479 LQ950.... $589 
EX 800 .... $429 LQ 2550... $919 


SOFTWARE OKIDATA 


D Base II! Plus . oH ML 320 .... $339 ML 321.... $469 
Framework is = ML 390.... $469 ML 391.... $639 
IBM Displaywrite IV.... Bees 393....$925 

Motusel Zoi wacrerrrtord: : TOSHIBA 


Managing Your Money 
Microsoft Word 321 S/L/341 S/L 


Multimate Adv. Il. 
R Base for DOS .. 
Smartcom P5200 $539 P5300 
Symphony 3550....... $825 

Ventura Dasktop Publ. P5XL $859 P2200 
Word Perfect §.0............... $219 


Quietwriter III 


MODEMS & FAXES Proprinter 1 


Hayas 1200/2400 Proprinter X24 
Everex 1200/2400. ‘ / Proprinter XL 
Everex 2400 External . Proprintar XL24 
Mouse Systams.... HEWLETT-PACKARD 
Microsoft wale Laserjet I! 
1 MG Upgrada 
2 MG Upgrada 
4 MG Upgrada 
25 in 1 Font 








DRIVES & TAPES MONITORS 


Ext. 51" for PSII .. $219 SEAGATE HARD DISKS ATI EGA Wonder 
Ext. 1.2 for PSI] ...$219 20 MB for XT (ST225). $269 ATI VIP VGA ... He Multisync 
Toshiba 37," 720K. $99 30 MB for XT (ST238). $289 Compaq VGA Multisyne Plus 
Toshiba 31," 1.44. $119 40 MB for AT (ST251). $349 Everex EGA Autoswitch.. $159 Multisync XL, 19” 

40 MB for AT (ST251-1)$419 Everax VGA MITSUBISHI 
40 MB Tape 80 MB for AT Hercules Graphics Plus .. $179 SC 
Barnoulli Box 11 51," hae. /eard Orchs VGA. ; 09 

ES EE Orcas Paradise Autoswitch 480 . $169 PRINCETON 
Dual 20 Ext. w/card Paradise VGA HX12E ... $449 Ultrasync $519 
Bernoulli Plus " 
Paradise Professional .... SAMSUNG 
PLUS Vega VRAM VGA... Color/EGA 

Hard Card 20 MB.. $529 Hard Card 40 MB.. $649 Vega VGA Multisync 


Alttington es FOR ORDERS & SYSTEMS QUOTES: Teolem-y:t: 5 [e)7 


CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 


Computer : pass suippina 312-228-6333 


Pitiee walne TECHNICAL ASSISTANCE x a12-226-0516 
025-E S. MA: -; | 
roducts e 2 ARLINGTON HEIGHTS, IL 60005 es , pice. vee 


Diamond Scan 














America’ choice and fAlrlington Computer 
Products choice is EPSON” 


it’s not hard to 
understand why. Care in 
design, engineering and 
manufacturing have made 
Epson an Industry leader 
and the Industry 
standard. And to back 
their reputation, a one 

ear warranty stands 

hind every Epson 

product. 


Arlington Computer 
Products Is an authorized 
Epson® dealer. Please 
call for immediate 
delivery at very 
competitive prices. 


Epson LQ-500 


* Epson's 24-pin, dot-matnx technology creates 
true letter quality characters and high-resolution 


graphics 


« Prints 180 characters per second (CPS) in draft 


mode, 60 CPS in letter quality (12 CP!) 


* Automatic single sheet loading, standard pull 


tractor and fnction feed for versatile paper 
handling 


* Exclusive Selec Type front control panel offers 
quick, easy selection of popular typestyles, fonts 


and pitch 


* Two resident, letter quality fonts — Roman and 


Sans Sent 


* New “shadow” and “outlne” print modes for use 


with desktop publishing applications 





Epson LQ-2550 

* 24-Pin technology creetes superior Letter 
Quality characters end high-resolution 
graphics up to 360 dpi. 


Allington 


Computer 
Products ine. 


Epson FX-850 
* Narrow-camage 9-pin, dot-matnx pnnter 


*SmartPark™ a unique Epson paper-hendling 
innovation, lets you switch trom tanfold to single 
sheets or envelopes without removing hardware 
or paper 

‘With a standard push feed tractor and single 
sheet friction feed, the FX-850 can handle virtu- 
ally any type ot paper as well as envelopes 

‘Exclusive Seleclype tront contiol pane! puts 
popular printer features and SmartPark 
operations at your tingertips 

*The FX-850 prints 264 characters per second 
(CPS) in high-speed draft mode (12 CPi), 54 
CPS in Near Letter Quality mode (12 CPi). 


Epson LQ-850 


¢ Epson's 24-pin, dot-matrix technology creates 
true letter quality characters 

© Epson's SmartPark ~ 

* Exclusive SelecType front control pane! offers 
quick, easy selection of populer typestyles, fonts 
and pitch 

* 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

* 898 Characters per second in Letter Quality 
mode for enhanced, high-resolution characters 

* In draft mode or Letter Quality mode, the LO-850 
runs at a surprisingly quiet 55 dB noise level 


© 7-Color pnniting capability 1s standard. 

© Epson’s SmartPark* 

e Exclusive LCD Seleclype front control panel 
for easy selection of pre-sets, fonts and printer 
functions. 

® 133 Characters per second print speed in 
Letter Quality mode (12 CPi) 

* 400 Characters per second print speed in draft 
mode (12 CPI) 

© Epson LQ ESC/P~ assures software 
compatibility. 





3025-E S. MALMO 
ARLINGTON HEIGHTS, IL 60005 


Epson FX-1050 


“Wide-carnage 9-pmn, dot-matrix printer 

+SmartPark, ’ a unique Epson paper-handiing 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper 

-With a standard push feed tractor and single 
sheet friction feed, the FX-1050 can handle 
virtually any type of paper es well as envelopes 

Exclusive SelecType front control panel puts 
popular printer features and SmartPark 
Operations at your tingertips 

*The FX-1050 prints 264 characters per second 
(CPS) in high-speed draft mode (12 CPi), 54 
CPS in Near Letter Quality mode (12 CPI) 





Epson LQ-1050 


© Epson's 24-pin, dot-matrix technology creates 
true letter quality characters 

© Epson's SmartPark ~ 

© 264 Characters per second in the high-speed 
dratt mode delivers outstanding productivity 

© 88 Characters per second in Letter Quality 
mode for enhanced, high-resolution characters 

© In draft mode or letter quality mode, the LO-1050 
runs at a surprisingly quiet 55 dB noise level 

© Exclusive Selec Type front control panel offers 
quick, easy selection of popular typestyles, fonts 
and pitch 





EPSON 


WHEN YOU'VE GOT AN EPSON, 
YOU'VE GOTA LOT OF COMPANY” 


CIRCLE 336 ON READER SERVICE CARD 
Epson is a registered trademark of Seiko 


800-548-5105 


in Hilinois 1-312-228-6333 
Fax: 312-228-0516 








Leprecard Disk Cards for PC & AT Computers 


Leprecards feature Seagate drives, tha acknowleaged leader m technology and reliability. Tandy 1000 Model 
You can use them as the first or second hard disk in your system. Low power consumption 

drives mean less strain on your system. You get e 1 year warranty, unlimited techni- =~ 

cal support & our illustrated Installation and user's guide. Models available for 1BM a 
PC/XT and compatibles, AT’s and compatibles, as well as tha TANDY 1000/A/SX/ 

TX/TL/SL. 


: 
— © 


FREE SOFTWARE: TakeTwo, the backup utility PC MAGAZINE named 
Editors Choice in 1986 & 1987, & PC KWIK disk cacheing from Multisoft. 


MODEL LPC 30/40 LPC 49/28 
DRIVE ST138R ST157R 
SIZE/PERFORMANCE 32MB 40ms 49MB 28ms* 


8 BIT PC/XT TYPE 
16 BIT PC/AT TYPE 


20MB KIT $279 
© Pratasted & formatted 4 a S 
Western Digital short slot controller © Seagate ST225 - 21.4M8/65ms./Half-Height/14.8 watts 


© 30 Page instellation guide & reference menuel 30MB KIT $299 
© Cablas, mounting screws, full & half-haight face | Ww * ¢ Seagata ST238 - 32.7MB/65ms /Halt-Height/14.8 watts 


pistes 40MB KIT $459 
y | del aomaone Sofware: XC MAGAZINE p ¢ Seagata ST251 - 42.8MB/Half-Height/11 watts 
= : Hy 
© PC-KWIK cache software by Multisoft a Preformatted bi @ pair of 21MB/28ms, partitions 
© 1 Year Warranty, 30 Day Money Back Guerantee : cous we ee 65.5MB/Half-Height/11 watt 
¢ Optional: 150 wett, UL/FCC approved power eagal - 65. lalf-Heigi watis 
eee PCs S60 TANDY 1000 kits add $20 © Praformatted into a pair of 32MB/28ms. partitions 


AT Disks 


© Seagate Drive with IBM AT rails & cables 
© SpeedStor or OnTrack large drive softwara 
© Formatted, Partitioned & Tested 


See Mode Speed 


HH ST251 40ms MFM 48MB $359 
HH ST251-1 30ms MFM 42MB ; 

HH ST277R 40ms RLL 65MB $4 
FH ST4096 28ms MFM 80MB § 





(LepreFAX Modems ) 















Format Capacity Price 









© Sends/Receives from any Group 3 Fax 
© Sends ASCII or word processing files 
¢ Prints on standard dot-matnix or laser 

\ printars 

Cet ¢ Easy to usa Pop-up Menus 
: ¢ Automated sending during low phona rate 
periods 

¢ Portabla extemal plugs into PC/XT/AT serial 


Extamal Internal port, § 359 
$359 4800 $289 © PC Magazine Editor's Choice 
9600 $559 © InfoWorld Product of the Year 


———_( 2867" Computer 














PERFORMANCE RATINGS 


NORTON 
SYSTEM Si Ver4.0 MIPS PowerMeter 


1BM Model 50Z 11.2 
Compaq 386-16 156 
Shamrock 286:12/0 15.3 


Shamrock 286:12/1 11.8 TOLL FREE 


300-722-AT-XT 


aliforr 1a 


"-60286- 12Mhz 1 wait state (0 optional) Complete Systems with Senal/Parallel Ports: 
8 alot Amencan made motherboard Monographics Card & Monitor $1095 


“Room for 1 full and 3 haif-height daves 2 be 
-220 watt power supply, Award BIOS VGA Card & Monochrome Monitor $1295 


-Senal/Pnnter ports, Clock/Calendar EGA Card & EGA Monitor $1495 


“Choice of 1.2 or 1.44MB floppy drve Orchid VGA Card & Multiscan Monitor $1595 
Westem Oigital 1:1 interleave Disk controtier Orchid Designer VGA Card & 

-LepreKeys Enhanced keyboard with tactile a 

wWiches & built-in calculator NEC Mullisyne {1 Monitor $1895 


‘RAM standard expandable to 1MB. 
1 year warranty - 30 day money back guarantee CIRCLE 184 ON READER SERVICE CARD 





Call for our FREE catalog. 
















“We emetic happy.ipat off systériatar 
top of stack ie oth so peri 
but it is your courteous services that is uncon- 
tested by the competition.” 

~ Pierce Haviland = Kingston, NY 


“Overail, feel that your product is out- 


Stagging and your: Service has been = 
nt.” 
4 gren = Stonington, CT <aaiaama 














1 Meg 7ONS 

0 Wait State ro 17.3) 

1.2 Meg 5'4” Drive . 

1.44 Meg 3.5" Drive 

40 Meg Hard Drive (28 MS) 
1 to 1 interleave 

»14” EGA Monitor EVEREX EGA Board 


hz286EGAs, =" 16 Mhz 286 EGA 














14" EGA Monitor 
1 101 Key Key Serial ed 1 ah / 2 Serial Ports 
Ms DOS wiG 101 Key K 
w sic 
$1896.00 te 
= wer 386/Sx! | $2695.00 
® « (Same configuration as above) 
, Steve Apiki & Stanford’Dieh 
8 Mhz/386|VGA\ ” ee 
, Review of 20:386'S alte a 
=o bhekabe tan to8 Mass on MB ° Enekeng astuly Se 
32.Bit Stot Open da ee exceptional... e vy <¢ 
80 Hard Drive (28 MS) __ delivers speed 
; rete ( | ithout Sarita 
tures 
16 Bit PARADISE VGA Board a ; 
~ NEC MULTI SYNCHII..=- ie 
1 Parallel ?2 Serial’ ‘Ports e “We ware Wily sumnser le sec a 
meee ay SE wae 
7. eitek Sens Same'3e6 as shown est - 
Te ty od but 20'Mhzimonodestiop. # rh hen Tew 8 = whrnke a ’ 
$3995.00 $2795.00 ["" GATEWAY 06 are 


») Gateway < 2000: ®P.0,, BOx 2000 ¢ Sats Bluth tay 51054, 
300-238-8472) 712-943-2000 dA 


rare sy an rave, wa eT] sak rope Ceres s0bjec\ain eau a my 





Call For FREE Ca’ 





NEC 


LC 890 


S 


+ 35 Rasident Fonts 
+ 4 Standard Intertaces 
* 3MB of Intemal Mamory 


LC 890 Toner Cartridge 


Panasonic 
IMAGE 
SCANNER 


$8 2900" 


HOUSTON INSTRUMENTS All models 
HEWLETT PACKARD Scanjet 
PANASONIC FX-RS506 Scannar 
tOLINE PLOTTERS 
SUMMAGRAPHICS (12x12) 


ASHTON TATE Muitimata Adv. Il 
BORLAND Paradox 2.0 


BORLAND SideKick Pius 
BORLAND Turbo C or BASIC 
CENTRAL POINT PC Tools Deluxa 
DAC SFT. DAC Easy Accounting 3.0 
LOTUS DEVELOMPENT Lotus 1-2:3 
MERIDIAN TECH Carbon Copy Plus ... 
MICROSOFT Excel 20 . 
MICROSOFT baal or Windows 4.0 


PETER NORTON Utilities, Advanced 
SYMANTEC 08A 30 
WORDPERFECT Wordperfect 5. 0. 


PANASONIC 


Tributa 224 
Pramiar 36. .... 


LXe00 ... 


Lo10s0 
FX1050 
Fxe50 


OKIDATA 
ML 393... 
ML 321 
ML 320.... 
HEWLETT PACKARD 
Laserjat Il. 
Daskjat_. 


+ Come Visit Our Computer Warehouse Outlet Store - Come Visit Our Computer Warehouse Club Outlet Store » Come Visit Our Computer Warehouse Outlet Store » Come 


$2,950° 


log - Call For FREE Catalog - Call For FREE Catalog - Call For FREE Ca! 


iA, = NETWORK 


BAUD MODEM 
$379°° 


¢ 1200, 2400 & 9600 Baud - Internal Card + 
Hayes Compatible - Auto Answer, dial 
+ External add $50 


192/32 CPS, 
10" Par witractor 


7165 


RMONC Graphics Card Plus 
THE’ Color Card or Mono 
A.T.t. EGA Wonder 800 x 560 . 
ORCHID Designer VGA(IBM PC/XT) 
PARADISE Auto Switch 480 ..... 
PARADISE VGA Plus Card .. 
VIDEO 7 Vega Daluxe 640 x 480 
VIEDO 7 VGA 


MITSUBISHI 
DIAMOND 


170.69° 

60.00° 
205.00° 
287.31° 
162.00° 
249.00° 
189.00° 
249.00° 





SCAN 


$4350 


13° Color Monitor 





AST Premium 286 Model 80 
] ARLE, Macintosh Plus, SE. MAC tl 


1,399.00° 
CALL 


COMPAO Deskpro 386/60MB 
COMPAO Portabia Ill MDL 40... 


4,750.00° 
3,850.00° 


2,395.00" 
2,175.00" 


| 18M PS/2 Model 50 
NEC HD, 6401, 2MB, backlit 


TOSHIBA T- 1200 DA wi20MB. backlit 
TOSHIBA T-5100 w/2MB RAM, 40MB 


2,193.00° 
4,375.00" 





Saturday 
10:00AM-4:00PM 


All Major Credit Cards Accepted 


Tech Support 1-312-205-1410 
Customer Service 1-312-205-1510 
Fax 1-312-205-1525 


CIRCLE 353 ON READER SERVICE CARD 


THE™ 9600 INTERNAL 





PM0189 
« Call For FREE Catalog - Call For FREE Catalog - Call For FREE Catalog: Call For FREE catalog - Call For FREE Catalog - Call 





FOR BUSINESS 


THE™ 386/16 
$4,790 


+ 1MB RAM « 32 Bit 16 
MHz Operetion « 200 
Watt Power Supply + 101 
Key “AT Styla" Keyboard 
*12 MB Floppy « 
Westarn Digital Hard’ 
Floppy Controler « 
Pheonix Bios « Monitor 
Optional 


Word Perfect 


Word Processing Software 





WORDPERFECT 5.0 


« Advanced word processing functions 
* 100,000 word phonetic dictionary 
+ Split screen editing 
+ Usa up to 5 aiffarant falds at once 


HAYES Smarimodem 2400 
HAYES Smartmodem 1200 
‘THE.'* 2400 baud Modem 
THE ™ 1200 Baud Modam . 
THE™ 2400 Baud modem ... 
| U.S. ROBOTICS HST 9600 


| Sa 
(ine 360K Ext PS/2 Floppy 
{OMEGA Barnoulli 1] 20MB Int 


IRWIN 64MB Intamal tape for IBM PS/2 
IRWIN: 145 40MB Intemal Tape 


MINtSCRIBE 3675 60MB HD Kit .. 
MINISCRIBE 6128110MB ALL Full Ht 
MITSUBISHI 360K 1/2 Ht Dva 

| MITSUBISHt 1MB.35° FO ...... 

| MITSUBISHI 12 MB Floppy 1/2 Ht. 
PLUS DEVELOPMENT Hardcard 20 ... 
7] PLUS DEVELOPMENT Hardcard 40. 


SEGATE ST. 4036 80MB Full Ht 
SYSGEN Broge File 3 5° Ext Dnve 


- 


AST Advantage Premium 


ORCHID Tiny Turbo 286 
ORCHID Twin Turbo12 
THE Mult 0 w/P/S/G/CLK/CAL 


REAL BUYING CLOUT-Call now & join over 200.000 
members who ara foo smart io pay mora! MEMBER: 
SHIP BENEFITS: + *Pay just 8% above advertised 
wholesale pnce + 3% cash discount (includedin mamber 
stip price) * Optional software rental hbrary « FREE 
Wholesala Buyers Guide * FREE UPDATES « Pnce 
Protection + Fully Insured 48-hour shipping « All sales are 
tinal except for detects which will be repaired of replaced 
at our discrection if it's properly raturned within the Manu 
factures warranty FREE Technical Support » FREE 
Bulletin Board - Prices subject to change « All products. 
subject to availabiity Join Today For As Little As $10. 

625 Academy Drive Northbrook, iL 60062 





+ 8401S 18NINO ANID Bsnoyaie" J@INdWOD INE SIA BWOD + 2101S 12NINO GNID ssnoyssepA JaINdUIOD INE YS|A BWOD - 910)S yenNO QNID esnoyauep JeINdWIOD INE YSIA eWO: 


log « Call For FREE Catalog « Call For ° 


JOIN THE#1 “COMPUTER 
WAREHOUSE CLUB” & 


ATer 1 The Hight choice 





















auigy 


SANTA CLARA Diskiess Workstation ... $640.40 












SOFTWARE & STARTER KI 
Entry-level 286 Starter Kit, 4 Users. . SOA aN er 
Entry-level 286 Starter Kit, 8 Users .. MERIDIAN Carbon Copy . 





LL 286 Software V 212... 


4 Software 
NOVELL SFT Netware Level Il V2.1"... 2767360 | pec Nebel 































Kodak 
6300 WGS .. .$1099.42 Model 63... $4995.85 - pa 
6312 WGS | .-169212 Model 64 1... 5880.70 HOPI sis  Shicewecice veo $318.17! 47 INTERFACE CARDS. i en ek 
6386 WOS.”... SURETS Mode! 75 2°°-682038 pon prever 1. sande te Pe fe ns 300M ETHERLINK pence en t Pecefl 

IBM ps2 Pro Pointer X24 uckwriter Il ARCNET PC120 LANBoard 179.27) TAXAN mone car vee ve ARLO8 
MOL 30 ¢ ARCNET PC220 LANBoard 21950 | AT&T Monochrome Monitor ........+6.. 109.40 
MOL 3 5200 ETHERNET Interface Connector 32080 | AMDEK 410A/ 1290 ... . ” 
a 8390 EET minrece Gon wiedile .ss00 We ¥ 
¥OL OKIDATA ce wicable. ae | F Pope 
MOL 7 ML 32t TIARA 110 Lan Board.......... s 

Mg 
286, Mal ML 39 pe? 
TELM 
286, 40 5 Mal 40. .$3702.2 TH Mt 383 color 184988 PACKARD BELL Green or Amber 
' 150 Lao... TAXAN 123 Green/ 124 Amber. - 
ee kee WS: PaWAsonic 
ia Wnty Saees WBBe co ray 
25M, UW, Mil 40, °4096.35 TAXAN 720... 

Se caine . 386 Ma) 40 5426.24 MAGNAVOX 8762 
386-206, 396 Mdi 100.6609.76 . 





ity & hal at Eee ene, 
COMPAQ VGA 
MAG Bar 


MITSUBISHI ‘Samond Scan.. 
NEG: Muthsyne W/ PLUS 












5 


sarass Pst? Color 514098 
oo ir 
BISA PUSISK ...... 11045 


cote si 
™ 





VGA DISPLAY CARDS | 
ATL VGA VIP 
GENOA 5100/ « 
MAGNAVOX VGA, 
PARADISE VGA 
ORCHID VGA .. 
WIOEO-7 VGA 
EGA DISPLAY CARDS 
VIDEO 7 Fast Wate 
VIDED 7 VRAM VGA 
GENOA Super EGA Hi-Res 800 x 600. 





ot 
an 








2008 
BAESR 


YInEN. 


2 


GAD MONITORS & CARDS 

MITSUBISHI 6905, 19 inch 

HITACHI 4119, 19 inch 
DATASHIELD SUR Case 

500 Watt .....$860.05 1200 Watt ....$994.75 VERMONT Conre 

800 Watt :::"-898180. 6 Outlet Surge ...2708 — METHEUS 1104. 


i 


Passport 40.. 
Buus 20 & 40 oa iit 
IS PS2 MC System Kit 
PRAM 40 Mea/ 60 Mey 
PRIAM 


z 


LOGITECH HiRez 
LOGITECH C7/ gus..... 08.95 / 199 06 
LOGITECH Logimouse C7 w publisher + 124.85 
109.34 


oh es 






0 eee 
. LOWEST PRICE 

















iP SCANJET. . SAVE KENSINGTON Pius 
= ® = a7 CHINES KEYTRONICS 5151 16M or AIT. HieRgear louse (Bus Version) .. Boe 
DEVELOPMENT 20 Mea . $960.55 SHARP ‘$UeS a0 SE cevrnguics 101 MOUSE SYSTEMS (Serial Version)........ 99.58 
PLUS DEVELOPMER SHARP FO-300 "1228-10 TOSHIBA 3010." 1278.44 Print Cable (BIA cy Consrciis) r fe MOUSE SYSTEMS Bus Version) 02. 108.77 
WESTERN BQraE fe SHRt SHARP 0-420. 1300.95 PACK BELL FAX200.10068.17 XT Power 3: 50.70 





WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 


Open terms avaliable to approved credit CHARTER MEMBER 


lan n aak’ Anoe MMC 
, f 4 4 


eS MICROCOMPUTER 


= in ili FAX —_ MARKETING COUNCIL 
= (312) 498-1426 (312) 291-1737 === Jemma Maen > piza 





Special I 
COMPLETE-PC 


ANSWERING MACHINE ... $200 
FAX -PC ... $299. 
HAND SCANNER ... $155 


Logitech 
C? Clear Mouse & Paint 
$86 


SINCE 1984 


New Orders: 


AST Premium DRAFIX 


Call 


Summagraphics 
Mac 12x12 Tablet 


ZENITH 1490 
FlatScreen 


DESIGN CAD 


eS A LASERS me Excel HITACHI Digitizer, 


10 Yoar Warranty 


(replacing Tiger Tablet) 
4-Bin Cursor , 1-Bin Pen 


86 Hitachl Puma Tab (10-Yoar Warranty) 
PumaPro 12x12,4btn,Pen,SW ..348 
eral 22 eae 388 


Summagraphics 
18x12 ‘1ext2 Pro wid Butt & Stylus 
Mac Bit Pad 12x12, 4But,Sty .. 


PFS: Professional Pian 1.02 
PFS: Professional Wrte 2.0 
Pian Perlect.... 


WANTED 


Original Programs - utilities, 
applications, ofc. Earn 
royalitios in just 90 days. 

of Fax your info to attn: Bill, 


OMP 41/42 ...... oe te cece e 2088 S-DOS 8 MAC compan’ 


Pre-approved P.0.'s are woicome. Prices reflect cash discount and are subject to change without notice. Product com 
patbility, warrantios, & claims aro responsibilty of manufacturer only. All returns are subject to a restocking fee. Per 
Fee arent cect on aes we ar ne. i Oroore Bre Rrooeeeed eat Dias: Intemational orders 


PRODUCTS NOT LISTED ... CALL! 


CAD...etc. 


PC & MAC 


1-800-621-3999 


MITSUBISHI 
PUB 2.0| MAKER 


$457 | Call 
SCANNERS 


SeanMan or Completa PC 


DRIVES, MODEMS & FAX 


Miah ATISOA Mo Hat Cite 


ee pBBBEE 


int wi 
Toshiba 3;! SXUAT 230k Dive. 
5.26 XT/AT 960k Dive . 
Robotics... 


: 38 


coprocessors 


Genuine 8 New 
087. 2 (emt OMHz) 


8265 OPTICAL 


OptiOriver Kit. 
40 ms equiv. tor most ‘optiDrives 


Sharp Fax $898 


Model FO-300 
Group 3, 2, FMG1 
Auto’ Manual 
Bulld-in Phons 
16-level Hall-Tones 
Accepte 11° wide Dooumants. 
Confidential Trans 8 Reov 


Service You 
Expect Il 


Volume Bids 
Wecomel 


MHI Warehouse, Inc. 
8129 N. 35th Ave. #2-306 
Phoenix, AZ 85051 


New Orders: 
1-800-621-3999 
Order Info: 602-997-8877 
Fax:602-943-3833 


VISA 
a 
Juat cal 1 Firat. 
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If Youre 
An 
Advertiser... 


Here’s where your ad 
belongs. This is exactly 
where serious PC buyers do 
their looking, comparing 
and buying. So you need to 
be here when they shop. 


After all, PC Magazine deliv- 
ers the largest audience of 
brand specifiers—the busi- 
ness people who are called 
upon to determine brands 
and models of PC products 
to be purchased by their 
companies. 


You get a circulation of 
700,000, the lowest cost per 
buyer in the industry, and 
15% off the general adver- 
tising rate. Don’t let a 
closing date slip past you. 
PC Magazine is where 

you belong. 





One Park Avenue 
New York, NY 10016 
(212) 503-5100 








CALL NEC P5200 
CALL NEC LC890 taser 
lodets: 
— DRIVES/ TAPE — OMS PS810 Laser 
ae 389 GystalPrint WP... 
CALL Cyystalprint Series Hl. 
sit Xerox 4020 color 


Gab OTHER HARDWARE 
Complete FAX 9600 ie 


CALL Goldstor 1420 EGA 
379 Princeton Uttrasync 
319 Genius Plus 420 


SOFTWARE 

— ACCOUNTING — — SPREADSHEETS — 
Acc Pac BPI 239 Fromework lil CAL 
Bedford Accounting. . 139 Lotus/Synphony . CAL 
Doc £2 Accounting 59 Microsoft Excel 299 
New Views CALL Quatro. 155 
CALL Smart SW System... 449 

115 Supercaic § 309 


Open Systems 
Timesiips IN 


115 PFS Firs! Choice V3 


205 Spant 
fees 249 Word Perfect 5 0 
429 Wordstor Pro 5 229 
199. Xywite Ill + 
185 —— UTILINES —— 


800-662-2686 orders only 


forCa. Orders,Tech support, 44 5-255-2230 


Cail or Write for Free Catalog 
PAYMENT. Viso, MasterCard, Cashier's Checks, Per- 
sonal Checks with hold, Qualified PO's. CA orders 
add sales tax SOFTWARE SHIPPING— UPS graund-2% 
of atder, §5 min UPS Blue-3% of order, $7 min 
HARDWARE — Cailfor charges DEFECTS: Replaced or 
pic Qt our option. RETURNS: Subject to restock 


All Products New with full warranties. 
Price & avallability subject fo change without notice 





COMPANY 


584 CASTRO ST., SUITE 487 SAN FRANCISCO, CA 94114 














WHY BUY 
FROM 
CDW? 


Warehouse™ has a well-recognized 
commitment to customer satisfaction. 


In a survey of a random sampling of 
over 40,000 customers: 


/ Nearly 95% responded that they 
would recommend us to a friend. 


Vv 95% said that our product 
selection was better than average 


v 97% approved of the product 
knowledge of our salespeople. 


James Martin, Publisher of PC 
World Magazine wrote to CDW™, 


“Thank you for your customer 
orientation and excellent service 
record...1 do not know how you 
do it, but I hope you keep it up.” 


Because we 
are so well 
recommended. 


Continuing Commitment 

To improve on our obligation to 

sefve our customers well, CDW™ has: 

V on-line computerization with 
automated tracking 

oy $5,000,000.90, in inventory 


Vv Founding members of the Micro- 
computer Marketing Council. 





















For The Long Term 
And our dedication to you Is long 
term. Founded In March, 1984, 
CDW™ has grown from a small local 
computer dealer to a nationwide 
supplier of computers, peripherals 
and software. Our growth is 
testimony to how well we treat our 
customers. We would like to thank 
our current customers for their 
interest, and invite everyone else to 
find out why CDW™ comes so well 
recommended. 


PC MAGAZINE B JANUARY17,1989 
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WonUnder: single Card Expansion slot for Toshiba Laptops. Sup- 
ports moat Toshiba compatible carcis of 10” or less such as LAN and 
EGA cards. li all you need 16 one expansion slot, this is your low cost 
alternative to expansion chass. Specity T1100 +, T1200 or T3100/T5100. 


Only 299 Wah any Laptop _. 270 


Designer Carry Case for Laptops: extra pockets 
for portable printer, battery pack, pocket modem. manuata & 
software etc Comes with hendle and shoulder strap For NEC 
EL & HD and ati Tostiba Laptops Specify modet 


With any Laptop 130 





NOVATION Parrot 1200 External modem World's smaltest (size of 
an audio cassette) external modem Does not require any batteries, AC 
or line power Includes comm. software Comes with 25 pin female con- 
necior. For Toshiba adapter cable, add 20 


TOUCH BASE systems world Port Pocket Modems Both 1200 & 
2400 use own battary Operata on Bell and CCITT standards 2400 
includes AC Adaptar and Carbon Copy PLUS comm sw Comes with 25 
pin female connector For Toshiba adapter cable, add 20 


1200/2400 159/259 With any Laptop 1200/2400 150/250 Only 129 With any Laptop 120 


* DICONIX 150 Parallat wi3'Cabla_« + 329 Sivise . ..299 * NEC P2200...329 x 


SYSTEMS PRINTERS MONITORS FAX MACHINES/BOARDS 


MultiSpeed EL II 1429 | ALPS Allsgro 24 pin 359 | LOGITECH AutoSync with EGA Card, | SHARP UX-60 tor Books/Mags 969 
MultiSpeed HD w/20 MB 2239 | ALO 200 Color 18/24 pin 439/489 LogiMouse & Paint Show 629 | SHARP UX-140/UX-160 91971119 
Battery Pack-Specify ELor HD 99 | ALO 300 Color 16/24 pin 629/669 | MITSUBISHI D Scan 1371 479 | SHARP FO-220/300 1049/1199 
Carry Case EL/HD 99 | ALO 224E Color 599 With Tilt & Swivel 495 | SHARP FO-420/500 1319/1499 
Floppy 5 25” Ext 360K lor HD 299 | ALO 324E Color 749 | Diamond Scan Tilt & Swivet 30 | MURATA M1200/M1600 899/899 
NEC Modem 1200/2400 Int 269/339 | BD: Tractor 200/300 70/90 | NEC MultiSync I1-1402 569 | FAX BOAROS 






























































































TOSHIBA LAPTOPS Ribbon: ALO Black / Color 15/20 | NEC MuttiSync PLUS 679 | PANASONIC FX.888/89 Fax Partner 769 
T1000 w/out Carry Case 739 | P2000 w/ Tractor 679 | SONY 1311CR-13" Trinitron Color QUADRAM JT Fax 4800/9600 299/599 
T1000 w/Carry Caae 799 | P2100 w/ Tractor 1079 Remote TV 8 RGB Monitor 449 JT Fax Portable 369 | 
T1000 w/Case & 768K Card 1069 | P2400 Color, w/Tractor 24 pin 969 | Sony 1311 to [BM Cable 20 | THE COMPLETE PC Fax Board 269 
T1206 2 tloppy w/out CC 1288 | DICONIX InkJet 150 parattel SONY Multiscan 1303 529 | LOGITECH Handheld SCANMAN 200 
T1200H 20MB wiout CC 2169 with 3° or 8’ cabie 329 | SONY Multiacan 1302 649 DISPLAY CARDS 
T1200HB, Backlit w/out CC 2349 With any Laptop 299 | Sony 1303/2 to IBM Coble 20 
13120 w/out Carry Case zeg9 | NEC P2200 329 } Sony 1303/2 to MAC I Cabte 30 | With Monitor Use Second Price 
13200 w/out Carry Case 5200/5300 515/689 | TaxAN 770 MuttVision plus agg | ATI VIP 299/270 
Tei0dieonicen, Gaze Color Kit 5200/5300 109 La GENOA SuperEGA HiRea+ 179/160 
15 100iw/ outiCarry Case 7s Gut Sht Fdr 5200/5300 169/199 | ZENITH ZCM-1490 Flat Screen 599 SuperVGA HiRias 5200-10 379/350 

With Laptop Use Second Price | * TOSHIBA 321SL 479 With Zanith Titt & Swivel 620 | ORCHID Designer VGA 329/300 
AC Adapter T1000/1100+ 75/60 | * TOSHIBA 341SL 509 « | Zenith Tit 8 Swivel 30 | PARADISE AutoSwitch 460. 199/170 
AC Adapter T1200 99/60 } KENSINGTON Printer Sland 20 |_UNIVERSAL Titt & Swivel 35 _| Paradise VGA Plus 269/270 
Auto Adepler T1000/1100+ 85/50 | * With Printer 10 * MATH/RAM CHIPS Paradise VGA Plus 18 339/310 
Battery Chargar T1200 239/210 FREE With Prepaid Prinier Ordsr Peredise VGA Professional 449/400 
Battery Pack T1200 65/70 64K RAM 120na Set ol 9 30 | Vega VGA 299/270 
Battery. Backup) T5100 = aigbe 1280 DRIVES & BACKUP 256K RAM 120na Set ol 9 CALL | Vega V-RAM VGA (256k) = 489/460 
cae Caas tor T9120 ed 79 | PLUS HARD CARD: Singte Slot 0087 SBC EL SIMne 18 sear e an Conmmenisrr AH ee , 
Carry Case lor T3200 or T5100 = 90_:|_ 20/40 MB 499/649 | 8087-2 PC/XT 6 Mhz 145 eau 

aome Monitor/Card combinations 20 


Desaner Carry Case wi pocket _ | FUJITSU 5.25” 360K for PC/XT 89 | 80287-6 AT 6 Mhz 169 
menuaia’ bi ane ed oe FLOPPY 5 25” Ext 360k-Specify PS/2 | 80287-6 AT 6 Mhz 290) | Gem Graph bl 
Specity model 149/130 NEC HD, Toshiba, Zenith 349 | 0287-10 AT 10 Mhz tad KEYBOARD/ MOUSE 
Expanaion Cheaia w/intertace for TOSsHiEs ‘ 5* ant 1 ane with 445 80387-16 for 366 Machinea 449 SYIRONIG SMPC 
1100 + /1200 or 3100/5100 669/829 niversel Mounting kil 1 80387-20 tor 386 Machinea 649 KEY 101 Keys for 18M XT, 
WonUnder Expansion slot lor 1100+. SEAGATE: For PC/XT HALF HT AT wilh Function Keye on top row, 
1200 or 3100/5100 299/270 | PRO PACK 20 MB (ST 225) 269 separate Curaor Control Keypad end 
Numeric Keyped Wilh 


F 5 25" PRO PACK 30 MB (ST 238) 299 
tenes Feex raooe Fey Fulty Fretasted, PRO PACK inctudea Pe te foes. SYSTEMS Keytronics warrenty 
Memory 364k T1100+ 359/340 controllar, cablea, detalted 8 ittuatrated 2400 w BitCom tnt/Ext 169/199 OEM Version: tdentical Keyboard wee 






































1 T 7 manual Six months warranty. day warranty trom 
Menon 2Me Toc daa eee ieee PC/XT Ming Kit & Filter Plate 10 Haves peocd Lebaldisl etd SW 219 | COGITECH with Plus software 
Memory 3MB T3200 1239/1200 | FOR AT: 40 MB w/parttioning aw NOVATION Pont oll Ext Si ae PS/2 Mouae 79 
Memory 2MB T5100 1049/1020 | SEAGATE ST251 - 40ms 399 Bg C-7 Seriat or Bua 


Modem 1200 tnt T1000 -—=«319/300 | SEAGATE ST 251-1 26 ma aa | Cassette Needs no pwr/batiery 128 | HiRez Bua 
Modam 1200 No Slot: T1200 299 | AT Mounting Kit 10 | TOUCHBASE SYSTEMS ris er 
Modema. T1100+ /1200/3120/5100 | ARCHIVE: Usea Floppy Conv0c2000 | world Port 1200 Ext yso | Logiegin’/LogiCadd 
Toshiba 1200 tnt 299/260 | 40 MB External tor PC/XT 449 | 2400 Ext w/AC Adapter 250) | MV iW ae Gam eenorciny las 
Megshenz 208 Hw wh sw a, ns MOUNTAIN: Uses Floppy Con/DC2000 | U S ROBOTICS Direct MOUSE SYSTEMS PC Mou: 
Peenaiheue aDOO Re T oe 149/139 40 MB Internat for AT 379 1200 Int/ Ext 79/99 Bua with PC Paint Plus 119 
DC 2000 Singie/Box ot 5 25/120 2400 Int / Ext 149/179 


Prometheus 2400 Int w/sw 329/300 
rome, 2400 Int w /sw 329/300 | C600 Single/ Box of 5 30/1490 | ZOOM HC 2400 Int w/ProComm 129 POWER 


Novation Parrot 1200 Ext 129/120 REPLACEMENT POWER SUPPLIES 

World Port 1200 Ext 159/150 * FREE DELIVERY x For PC XT 150 Watta 69 

2400 Ext w/AC Adapler_ _ 259/250 * PREPAID ORDERS IN CONTINENTAL USA ONLY « For AT 200 Watts 89 
20 MB int Hard Drive lor T1200 999 | Simply mail the check for the e.act emount (CA add 6%) as shown here wilh your Se Waterrae Surge Pro 100 Li 
Toshiba cable tor Ext Modems 20 | order We will ship your order UPS Ground, FREE of any other charges It is that | 455 Waite Turbo) Beene hind 
Numeric Keypad: T1000/1200 99/90 | simple For 2 Day AIR ahipment. add 2% (Min $10) For Printera 8 Monitors 5% | S25 Watts Turbo Backus ape 
Bee eayped T3100/3120 99/90 | (Min $30) Money order/Bank check ordara ahipped immediatety. Personat/Co. | SOLID STATE UPS 3" Fgh 

irooklyn Bridge 99/90 checks delay shipment 2/3 weeks (Credit Card ordera are not considered prepaid) $S400/SS700 699/629 







































Battery Wetch by Traveling sw 39 KENSINGTON Maat 
Desk Link by Travel 129/120 . With A lerpiece . 99 
Laptink Plus by Traveling sw 109/100 NEC MultiSync II-1402 ses 589 Display Card eee 569 hase race Rome he 





* TOSHIBA T1000 .....739 * LOTUS SYMPHONY 3.5” Ver 1.2.....199 x 
# POSTMARKED BY FeaRUARY 10, 1000%  % SUPER SPECIALS x 





* PREPAID BY CHECK ONLY « 
* POSTMARKED BY FEBRUARY 10, 1989 « 


TOSHIBA 321SL/341SL 465/580  T1200H w/ Tosnibe Carry Case 2229 = PLUS Herd Card 40 MB 630 = NEC MultiS; 

peed EL It 1399 
T1000 w/out Carry Case 71@ T1200H w/ Designer Corry Case 2289 «=HAYES 12008 Inemel-No SW 198 NEC MulliSpeed HO 2199 
T1000 w/ Toshibe Carry Case 789 - T1200HB w/ Toshiba Carry Case 2389 = HAYES 12008 with SmertCom I 248 + =©NEC P2200 Per w/ Cable 340 
T1000 w/ Designer Cerry Case e198 T1200HB w/ Designer Carry Case 2449 PROMETHEUS 2400G Ex! 160 MITSUBISHI 1371 w/Tin @ Swivel 470 
T1000 w/Toshibe CC @ 768K Card 1049 «= T3120 w/ Toshiba Carry Case 2939 MOUSE SYSTEMS PC Mouse Bua 99 TAXAN 770 Plus w/Genoa HiRea+ 640 
T1000 w/ Designer CC @ 768K Card 1099 T3120 w/ Designer Carry Case 2999 LOGITECH HiRez Bus 60 SHARP FO-420 . 1299 
T2008 CE eh tle ‘ Fed Mists ba ipeugarone Case eee, LOTUS aympnony 35~ Ver 12 199 SONY 1303 w/cable IBM or Apple 545 
qcaore Witented Gey Case Seen 3100 GiTeotee oun cose jo99 LOTUS Motro 35° Vor 10 29 SONY 1302 w/ceble IBM or Apple 665 


BORLAND Sidekick Specity 525 0r35 29 LOGITECH AutoSynch with 
T y ynch with EGA Card, 
1200FB w/ Designer Carry Case 1569 15100 w/ Designer Carry Case 4649 BC Paint Plus/Gem Graph 25/40 LogiMouse & Pain! Show 599 


* PLUS HARD CARD 20/40... 499/649 x * APO x FPO x 


For foreign orders add special handiingcharge | poLicy Min order $100 for COD/ Cx 
redt Cards Prepaxt orders Min $50 Prices & availabilty subject to cha For APO/FPO orders, add special handting 
a1 S30 er order Ar shipments add 10% Min | Susana charges ay Nn 810) Prcesrefec decor r etnce pent Pern C2 checks day énpmen | charge $30 per order Shipping charges add 
ti loritors 30% (Min $160) | 2/3 weeks. Add 2% (Min $5) for COD & Discover, 3% for MC/ Visa and 5% for Amex & Opbma COD requires | 5% (Min $20) For Printars 8 Monitors 10% 
Some itams may be mora Credit card ordars, cash or castuer check No showroom or wallun sales Open acct PO min order $1000 Add 10%. subject to approval {Min $40) Some items may be mora No COD 


add 5% to amount owed All sales final Retused shipments subject to a 20% charge (Min $50} Not responsible for compatibul Orders amou 
FAX: 714-691-2364 PICKUP HOURS: Mon-Fri: 3 to 5 pm. PLEASE CALL FIRST FOR WORKORDER # as a owed Ee ee om 


114-897-2100 


PLEASE REFER TO AD # PC 901 






















12605 HOOVER STREET, GARDEN GROVE, CA 92641 





Visa, MasterCard, Discover 


HOURS: : 5 and American Express 
7 AM10 7 PM Monday-Friday : Accepted. 
8 AM to 2 PM Saturday —_ : 
Call on Sunday ima = Fann) 
IBM-NOVELL compaq (BM PS/2 Complete 
Network Support Laptop SLY 286 Model 60 Desktop 1% Consultant 
$85/Hour dd $500 Cece Seta Penal 
1-800-634-8215 $4200 $3665 g 
IBM PS/2 SAMSUNG RGB Comp $245 TERMINALS Kx 1892 100/38 cps $578 
ENITH 1390 ~ $405 1595 240/51 cps 
Model 30-286 20 Mb Disk $1810 WYSE 50 Amber or Green $370 
Mode! 30-20 Mb Disk. . $1585 J PGS UltraSync $500 J} WYSE 60 Amber or Green $295 KX 1824 ZA080 coe $540 
Model 50-20 Mb Oisk . $2390 VGAICAD MONITORS WYSE 85 $394 PoE Ae iy 
Mode! 50--30 Mo Disk $2700 | compag vGa Color $520 SOFTWARE cae 
Modet 0—60 Mb Disk $3120 IBM P5/2 8513 $515 NEC 
Model 60—44 Mb Disk $3200 | tam psi2 9514. $1075 Aldus Pagemaker $459 2200 170/55 24 Wire $339 
Model 70-60 Mb Disk $4175 | ew 1490 5619 | COMPAQ 005 3.91 $89 8850 55 cps $1050 
Model 70~-120 Mb Disk $5400 | Wec Mutusyne XL 7070 | ease $495 P5200 $507 
Model 80~44 Mb Disk $4250 | ec Mulbsyne Pus sa7g | Display Woe IV $250 P5300 $705 
Mode! 80—70 Mb Disk $4800 | WEC Muisyne 2 geag | OM 00S 3.3/4.0... $90/110 PSXL 290/100 cps $829 
Model 80~115 Mb Orsk . $5900 MITSUBISHI 6905/6922 $2430/1934 IBM OS/2 Standard 1.0 $235 POXL 400/140 cps $1025 
Model 80-314 Mb Oisk $8750 IBM 05/2 Extended $550 
CSA 1016 S179} Lotus 1-2-3V2.015%/3%"  —-szaz/ag9 | 'BM 
een ino siazo | ITACHI 4119 $2260 | Mulimate Advantage 2 $259 Quetwrter i $1125 
286 Mod 1/40 Mb-640 K-Monitor $2300 NETWORK tt a ie el $545 
386 Deskpro/20 60 Mb $5200 NOVELL Smartcom lift | 2 $90/150 Proprinter II XL $550 
386 Deskpro/20 130 Mb . $6400 SANTA CLARA Diskless Workstation $631 Symphony $420 Proprinter XL 24 $709 
386 Deskpra/20300 Mb. . $8500 WESTERN OIGITAL 3 Node LAN kit Word Perfect 5 0 $225 Propanter Ill XL $645 
386 Deskpro 20E 40 Mb/110 Mb $4475/5400 w/Westem Oigital software $700 Toshiba 
386S Deskpro $2660 Entry evel 26 Starter Kit, 4 Users. $470 LASER PRINTERS 921 SIL 216/72 $499 
386S Deskpro 20Mb/40Mb_— $3150/9640 LL 286 Software wiKeycard $1500 J uP LaserJet 11/10 $1675/29¢9 341 SIL 216/72 toe 
386/25 110Mb/300Mb $6800/8900 NOVELL 286 Software V. $1939 | up Desklet $675 bal cps ie 
Portable It Model 4 $2700 NOVELL SFT Netware Levell:. $2120 | ec Leggo $3244 1 SX 350/100 cps $1000 
Portable It) Mode! 20. . $3400 NOVELL SFT Netware PANASONIC KX4450 $1590 COMMUNICATION/ 
Portable I Mode! 40 $4050 Eve WLy2e) $2740 7 TOSHIBA Pagel aser $2499 EMULATION 
Portable 386 Mode! 40 $5400 Nondedicated Netware Software 286 HP ScanJet $1075 
Portable 386 Mode! 100 $6800 w/Keycard $1470 IBM P§/2 50-B0 5250 Emulation 5675 
Laptop 5LT 2B6 20/40 $9800/4200 INTERFACE CARDS PRINTERS IBM PC XT/AT 5250 Emutation $675 
TOSHIBA LAPTOPS ARCNET PC110 LANBoard PS2_ $520 | Epson TL Be Se At cape CARDED tmens 3578 
T1000 $775 ARCNET PC110 LANBoard $185 FX 2866 200/40 cps Shoot f REM EG XTIAT S270 Emulation He 
T1200F $1585 ARCNET PC210 LANBoard . $235 FX 850 260/84 cps saasy JBM Po XTi mulation cee 
T1200H8 $2399 ETHERNET Interface Connector $325 FX 1050 260/84 cps $510 US ROBOTICS 1200 $100 
Tstoua0 $2950 ETHERNET Plus Board (for 286) $690 EX 800 300/60 cps $459 | US ROBOTICS 2400 $159 
73200 . $3600 G-NET Interface Card wicable $204 LO 850 264/88 cps $510 HAVES 12008 Int $243 
15100 |....... $4700 WESTERN OIGITAL LO 1050 264/88 cps $745 HAYES {2008/3 $282 
15200 (Yes a§200) $6000 Ethernet Cards bedi rt Scour | HAYES 1200 Ex 8277 
Battery Backup $325 ACCESSORIES DFX 5000 SCall HAYES 2400 Ext $419 
Modem SCall ARCNET Passive Hub $0 | g HAYES 24008 w/SCIl $418 
ZENITH LAPTOPS ARCNET Acbve Hub $469 kidata EVEREX 1200 w/SW $75 
286/20 Super Sport $3300 Ethernet Terminators... $38 S20/21 $365/477 EVEREX 2400 Int $137 
386/40 Turbo Sport $5600 Novell trained and authorized one bongs Ween ‘ered TOD aioe 
os and support. 1200/1200+ $1 
PACKARD-BELL ia Panasonic VENTEL 2400/2400 Ext $2900 
eedtbeel sre | tem KX 10801 144/28 cps $155 
8088 System $640 IBM Adapter Card =. ss $:450 KX 1091 1 192/38 cps $184 MULTIFUNCTION CARDS 
IBM 8wk Expander $425 KX 1092 1 240/48 cps $320 EVEREX MagicCard OK $100 
DISC DRIVES PC Lan Program $150 KX 1124 192/48 cps $319 AST 6 Pack w/384K $Cail 
SEAGATE 20 Mb Kit . $259 AST Advantage/2 lor PS/2 $Cail 
eergee: ge eSud ery es 
be » MPAQ 4Mb Memory 
SEAGA’ “We Will Beat Any Price”. .. Dick 
SEAGATE 60 Mb 3609 » VIDEO BOARDS 
TOSHIBA 1 44 Mb Floppy $125 COMPAO VOU SCall 
PROCOM Ext 5.25" for PS/2 $290 COMPAL VGA Peers sca 
Herdcards luper Hi Hes 
MINISCRIBE 20 Mb Hard Gard $379 In Ilinois Call. GENOA Super VGA $310 
PLUS 20 Mb/40 Mb Hard Card. $535/647 PARADISE Auto Swrtch-480 $195 
PROCOM 30 Mb/40 Mb $429/519 PARADISE VGA $275 
PROCOM 45 Mb for PS/2 $795 RP MonoGraptics bed 
MAYNARO 20: Mb Le Gall VEGA Deluxe $249 
FAX SALES AND QUOTES (Outside liiinois): 1-800-634-8215 VEGA VGA $275 
SHARP FO220/F0300 $950/1159 . 1.999.654. CHIPS 
SHARP FO420/F0500 $1300/1400 SHIPPING AND TECHNICAL SEAVICE: 1-312-654-4170 tial 
TOSHIBA 3010 $1275 QUOTE-A-FAX: 1-312-325-4969 8087-1/2/3 $220/149/109 
TAPE 7-6/8/1 167/24 
IBM 8157 for PS/2 . $1350 © Corporate and volume purchasss —® Prices reflect 3% cash discount ene BPE 
MATa mnttarinven” sree; | _ ie: Gal lek “ateostogean hoe Na 
MAYNARO 60 Mb for PS/2 . $299 © Lease avallabie. : AB Switchbox $40 
MOUNTAIN 60 Mb $1199 soll nuurbemninion’all CPUs: © Wire transfer accepled. Keytronics 101 Keyboard $100 
MONOCHROME MONITORS Le ¢ Minimum $500 shipping/ Printer Cable 6/10" $20/25 
18M siz Lesverwer : $200 © Terms available. handling charge. 8 Outlet Surge $25 
Jono iber/Green 1 Hy 
COMPAQ VGA Mone $210 e Stock orders placed by 3:00COT  ° ue Subject lo restocking ne MICE o 
AMOEK 210/410 $79/145 shipped same day. ete: ; LOGITECH PS/2 $69 
MULTISYNC GS $195 © Prepay add 2% shipping/ LOGITECH G7 Senal $69 
PACKARO BELL Amber/Green $85 © 100% financing available. handling LOGITECH Bus $74 
COLOR/EGA MONITORS © Prices subject to availability and © Prepay and take 1% discount OEXXA Mouse $69 
hehe Sees Sees change without notice. © Educational P 0's welcome rete re aed cord 
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7 fgets Pacey, Ly oy ee 


USA « FLEX Has Quality, Name-Brand Products 
at UNBEA TABLE PRICESI! 


SAMSUNG 14” RGB CW-4656 . $219 
SAMSUNG 14" EGA cM4531 $349 
SAMSUNG 14” MULTI-SYNC cN4551 .. $429 
SAMSUNG 14” VGA CQ4551_. . $375 
MAGNAVOX 13" EGA 9CM043 .. . 3329 
MAGNAVOX 13" RGB cMs762... %249 
MAGNAVOX 13” VGA 9cmo62.. .. $389 
NEC 14” MULTI-SYNC II $579 
ZENITH 14" FLAT TENSION VGA 1490 $629 


SAVE $20 on Any Monitor and 
Paradise video Card Combinationi! 


od Oy Re 


SS" :~ PARADISE 


PARADISE MONO/COLOR CARD ‘99 
PARADISE BASIC EGA $149 
PARADISE MONOCHROME EGA ‘°159 
PARADISE AUTOSWITCH 480 EGA 5179 
PARADISE VGA PLUS $259 
PARADISE VGA PLUS 16 $309 


TOSHIBA T1200 

TOSHIBA T3100/20 
TOSHIBA T3200 

TOSHIBA 5100 

AMSTRAD 1640 PORTABLE 


FAX MACHINES — 
SHARP FO220 $989 
SHARP FO420 $1298 


MURATA M-1200 $699 
MURATA M-1600 5899 


MODEMS with Communication Software 

“TIDBIT” 2400 BPS INTERNAL $109 
"TIDBIT” 2400 BPS EXTERNAL $119 
“smalitalk” 4800 BPS INTERNAL . 299 
“desktaik” 4800 BPS EXTERNAL 5339 


WESTERN DIGITAL MOTHER BOARD 


80286, EGA & Hard Drive controtters, 0K . $599 
IDEA S2S1 EMULATION BOARD .. $529 
IRMA 3270 EMULATION BOARD $699 


COLORADO MEMORY SYSTEMS 40 MB 


INTERNAL $299 
EXTERNAL $399 
«Requires DC2000 Data Cartridges» 


$17.49 
Ore: $19.99 
314" DS/DD, Bulk Minimum 100. .ea. $1.32 


STANDARD CARRIAGE 

EPSON LX-800 CPS: 180-draft, 32-NLQ $189 
EPSON LQ-SOO CPS: 180-draft, 60-NLQ. $299 
EPSON LQ-8S0 CPS: 264-draft, 88-NLQ . $519 
EPSON FX-BS50 CPS: 264-draft, 54-NLQ $339 
EPSON EX-800 CPS: 300-draft, 60-NLQ $441 
WIDE CARRIAGE 

EPSON FX-10S0 CPs: 200-draft, 54-NLa. $489 
EPSON LQ-10S0 cps: 264-draft, 88-NLQ. $749 
EPSON LQ-2550 CPS: 264-draft, 111-NLa $919 
EPSON DFX-SO00 CPS: 533-draft, 80-NLQ CALL 
MID-SIZE CARRIAGE 

LO-9S0 CPs: 264-draft, 88-nLa. . . $599 


OKIDATA ML-182 PLUS . .. 249 
OKIDATA 320 .. 3379 
OKIDATA 321 $529 
OKIDATA ML-393 . $950 


HEWLETT-PACKARD BRAND 
TONER CARTRIDGES each $86 
HEWLETT-PACKARD INKJET CARTRIDGES 
for DESKJET PRINTER $16.95 
LASER PRINTER CALL 
6' CABLE WITH PRINTER PURCHASE $7.95 





Connect Your EPSON 
Printer to Your IBM 
Mini or Mainframe!! 


Enjoy Maximum Price and Feature Performance 
For System 3270 Users 


The AVATAR EP-Connect 3287 Emulation Board is a plug-in card 
that allows the popular EPSON printers to be used in the standard 
3270 applications. With the EP-Connect 3287, EPSON printers can 
be attached directly to any IBM control unit, emulating the IBM 
3287 malnframe printer. 

EP-Conneéct requires no additional hardware Interface. LED In- 
dicators are mounted on the EP-Connect board to provide status 
Information. It Is both logically and physically attached to the IBM 
system by a direct coaxial connection to the control unit. 


For AS/400 and 
System 34/36/38 Users 


The I-O 8300 emulation card connects with EPSON printers to 
meet all your application needs. The I-O 8300 allows EPSON printers 
to emulate the IBM 4214 protocol used In the Systems/3xX environ- 
ment. In addition, the I-O 8300 also offers full 5219-compatibllity 
and Its Command Pass Thru feature give users access to all built- 
in features Of EPSON printers. 

The 1-O 8300 and AVATAR EP-Connect 3287 Installs In the 
following EPSON printers: 





First, lift off the top of the printer and locate the 
serial header socket. 





EX-800 EX-1000 LQ-950 
FX-86E LQ-850 LQ-2500 
FX-850 LQ-1050 DFX-5000 
FX-286E LQ-2550 FX-105 


10 
and ALL Future EPSON Printers!! 


Buying an EPSON printer win the 1-O 8300 or AVATAR 
EP-Connect 3287 will save you thousands compared to price of 
buying an IBM printer!! 

Call for Your Epson Printer and Card Combination Price 
YOU WON'T BELIEVE THE SAVINGS!!! 


youvecoratororconpan: EPSON 


USA « FLEX |s the dealer for state-of-the-art personal computers, Third, snap out the interface plate and plug in 
peripherals, media and supplies. We have high volume pur- the 9-pin “T" connector. 
chasing power to keep our mall order prices extremely ’ 
competitivell 


We've been In business eleven years and have gained a 
reputation for offering only top quality products. Our customers 
recelve full customer and technical support long after the 
purchase Is made. As an Industry leader we guarantee you the 
service and support you deservel! 


“EP-Connect a product of Avatar Technologies, inc. 
**1-0 8300 a product of -O Corporation 





r' 3 
Ly (Ene en! za ES 
— — a an ae ae Connect the system, and you're ready to gol 
— a 2 f— J ~ 4 CIRCLE 105 ON READER SERVICE CARD 
a= oD — eo awe 
7’ SS eww za eee C= aS 
a a= Saw oS ee 1-800-872-3539 
ORDERING INFORMATION: Minimum order $100. Shipping and handling additional. 
NO SURCHARGE ON MASTERCARD OR VISAII Visa, MasterCard and Prepald orders (Orders only please) 
accepted. Credit card orders not charged until order has been shipped. Corporations FAX# 312-351-7204 
rated 3A2 or better and government accounts are accepted on a net 30 basis. C.0.0. For Technical or Customer Service 
orders under $500, add $5.00 special handling charge. C.0.0. orders over S500, add 312-351-7172 
$10.00 special handling charge. No sales tax outside of IL. All returns must have prior 
approval from our Customer Service Department (312-351-7172). All returns must be 135 N. Brandon Drive 
in Original packing material and include all warranty cards and manuals. All prices i 
and specifications are subject to change witnout notice. Glendate Heights, IL 60139 
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3/29/88—Power to Go, 
12 New Portables Hit 
The Road—Pick Your 
Price And Performance, 
IBM's super-hi-res PS 
displey adapter, 1 
Hig! Resolution, i 
Screen Monitorsyy or 

Desktop Publishing And 
All Aepleatens, Con 
nectivity Labs tests t 
Meridian TANStar PC; 
C-Scepe; CALC function 
expleined; A PC/LAN up- 

ate; more. 


3/15/88—Greet graph- 
ics et re al 
PC Labs tests 7 PS/d 
add-in memory boards; 
10 top charting ack: 
ages; 18 integrated word 
rocessors examined; 
asarJet Il font han- 
dling, C's scant function 
exp fained; tax prepara: 


fests the tion software; real-time 


images for big screens, 
FREE a printing 


2/29/88—FC Labs tests 
55 word processors; 
1987 tax prep software, 
IBM's 20-MHz PS/2 
Model 80 benchmarked; 
ee etl wie 

ard moni- 
ors under 0S/2, 1-2-3 
competitor Surpass; PC 
Maclerm; Primetime Per: 
sonal time-menegement 
softwere; 08/2 
ThinkTank upgrade; Con- 
nex comm software; 
more. 


MAGAZINE. 


2/16/88—PC Labs tests 
21 AT clones priced 
under $2,000; mester- 
ing laser printing; 14 
bergain spreadsheets; 
new mice from Micro- 
soft and Logitech; the 
first 5 VGA add-in cerds, 
Univation’s LifeNet; T: 
pa gh ere ae 
pro; ame Ge eras 
ul andi 

board; FREE Run pro- 
gram; more. 


—_—a 


om ei 


1/26/88 18M's 0S/2 re- 
viewed; PC Labs tests 
20-MHz Deskpro; do-it- 
urself 386s; 17 Lotus 
2-3 add-ins; add-i a 
for word processors, de 


tebese manegement, 
end printing/graphics/ i 
utilities; sharing laser 

rinters, Turbo Pascal 

.0; music programs; 6 
new FAX boerds exem- 
ined; FREE Peint pro- 
gram; more. 


1/12/88—THE BEST OF 
1987—4th Annual Best 
& Worst Editors’ Per- 
sonal Picks; 1987 
Awards tor Technicel Ex. 
cellence; Tandy's 1000 
ae femote comput- 

solutions; 4 Fiber. 
we ic LANs: PC Lebs 
tests 5 communicetions 
programs, 9 plug-and- 
pley date transfer prod- 
ucts; FREE Help utility; 
more. 


FILL IN THE INFORMATION GAPS 
IN YOUR PC MAGAZINE LIBRARY 


Complete your library of IBM-Standard reference information 
with back issues of 





1222/87—Microsoft Ex- 
cel reviewed; PC Labs 
tests 9 affordable 386- 
based PCs; 16 EGA Plus 
cards reviewed; 8 plot- 
ters; 6 TSR note-takers, 
5 seles-lead trackers, 

Windows, Om- 
nis Quartz; Windows 
Graph; adding subdirec- 
tories and hard disk 
compatibility to rejuve- 
nate old progrems; 
FREE PRNZFILE.COM 
program printing utility; 
more. 





12/8/87—I15 hard disk 
storage cerds examined; 
mail-order hard disks; 


16 CAD pa ae 
under 300, 48h E re- 
Pes, writers, one-piece 

Cs; Word 4.0; E-Mail 
for LANs; the ree 
Waterhouse 


grated accountin; ng a 

age; creating and usin 

rogrem libraries; FRE! 
Copy utility; more. 


11/24/87—Apple's Mac- 
intosh Il system axam- 


ined: networking IBM 36 


and Macintosh; optimiz- 
ing Turbo Pascal; Power 
Programming column 
premieres; 3 di 
ing systems; 5 full- 

pege, bleck-on-white 
Monitors for CAD and 
desktop publishing: disk 
caching; FREE Stick cur- 
sor stabilizer utility; 
more. 


11/1 0/87—PC Labs tor. 
ture: Me ‘106 printers; 


$18, 750. 30-1200 dpi; 
65 dot-matrix printers; 5 
daisy-wheel printers; 
soft-font primer; first 
look at Microsoft Excel; 
customizing cursors 


with CTYPE; Compaq M: 


Deskpro 86/20 and iy 
able 386, FREE SAFARI 
internal error handling 
utility for PC-D0S; more. 


10/27/87—PC Lebs 
tests 10 hot spreed- 
S- sheets; 3-D spread- 


sheats that provide 
missing links; new 
ley: Clomsatoa: 
japtops; 6 pre: ion- 
size monitors, 386 Turbo 
boards, the new Multi- 
ate; text-oriented data- 
base sottware; FREE 
super super clipboard utility 

works with any applica: 
tion; more, 


V13/87—De 
ishing on tae pore PC 


tests GEM Deskt 
Publisher, The Oftice 
Publisher, PageMeker 
and Ventura Publisher; 
the best lerge- screen 
monitors, laser print 
mice and scanners; 
highest-speed Als; 32 
breakthrough text ‘and 
graphics scanners fe 
Spelling checkers; FR 
pop-up address fk 

later; more, 


9/29/87—-PC Labs tests 
12 hot 386 boxes; 12 


top keyboard macro pro- 


grams; 13 full-featured 
roject mana; er | lap 
p add-ons; 
egnostic acres: 
0 /2 and Languages 
columns premiere, first 
looks at Turbo C and 
IBM's Model 25; KBX 
keyboard extender exam- 
Inad, FREE RN subdirec- 
tory utility; more. 


8/87—36 high-tech 
input devices examined 
including tablets, track: 
balls, touchscreens 
light pens, mica an 
keyboards; 9 Norton 
challengers; LAT mutti- 
function boards; 6 deta- 
base graphic systems, 
TSR desktop or 4a 
13 Sidekick rivals; FR 
Directory Magic utility 
program; more. 


Order back Issues of PC MAGAZINE by returning the attached coupon or clearly written order form, and mall it 


with $8 per c 


5999 - Cherry ptf 


Please shi 


me the checked coples. | am 


enciosing $8 for each issue ordered ($9 in 
Canada and all other foreign countries, U.S. 


currency only). 
Issue date: 
D 3/29/88 
DB 3/15/88 
D 2/29/88 
D 2/6/88 
D Other. 


0 1/26/88 «=O 11/24/87 Os 10/13/87 
0112/88 «= 4440/87 9/29/87 
O 12/22/87 0 10/27/87 0 8/87 

O 12/8/87 


ordered ($9 In Canada and all other foreign countries) to: Ziff-Davis Publishing Co. « P.O. Box 
ill, NJ 08034 « Attn: F. Hunter. Other issues available. Call 1-609-354-4975. Mail orders only. 


Ziff-Davis Pubiishing Company, Attn: F. Hunter 
P.O. Box 5999, Cherry Hill, NJ 08034 


0 Check/Money Order enclosed $ 
 _ _ a ea ae ae rt 


COMPANY. 
ADDRESS. 
CITY. 


STATE___ZIP. 


ORDER TODAY, QUANTITIES ARE LIMITED! 


$200 0. 1K 0 SF. es ATel The right choice 





Nobody persis ashy i ih 
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WEST EVER 
CALL FOR LOWEST CUSTOM QUOTES 8 EPSON PRICING 






















SSTISerCHLS SANTA CLARA Diskiess Workstation... $640.40 MOROFE RECT a Sus 34... S2r9.90/ 
ee Met 3 Beis SOFTWARE & STARTER KITS LOTUS 1.23 5Yei : ey 
Es WESTERN OIGITAL 3 Node LAN kit Paradox Version 20 
wi Western software.......... Ventura Software 
Entry-level 286 Starter Kit, 4 Users 489.90 MICROSOFT Word val 





2) 
ICON Kodak Entry-level 286 Starter Kit, 6 Users 
WPI MU. mi By atta $310.17/479.17 NOVELL 286 Sottware V 211 .... 












































NOVELL SFF Netware Level Il V21 feu co ; 
Pro Printer ll. $4285 Pro Printer XL24$679.75 
All WGS Models Come with Kayboerd Pro Printer X24 $28.80 Quickwnter lil 128582 aRCNET ual et ..$580.40  TAXAN mana car 
TBM ps2 C ARCNET PC1I0 LANBoard . AI Minacae Mow 
MOL 30, 2 dr ..$1249.20 MOL ARCNET PC210 LANBoard . AMDEK 410A/ 1280 . 
(MOL 30 20 Men .1655.17 MOL ETHERNET Interface Connector COMPAQ Mono/ 
L 60. 40 Meg 3340.15 MOL ETHERNET Plus Board (for 286) (BM PS2 8503. 
MOL 60, 70 Meg .3667.50 MOL G-NET Interface Card wi cable. . beial ea dh 
MOL 00, 111 Meg 5960.80 MDC TIARA 110 Lan Board ......... \ 
MOL PS30286 ...1990.80 MDL WESTERN DIGIIAL Ethemei Car Neg ; Mencoraeh : fi) 
ACCESSORIES 

286, Mal 1... 306. ARCNET Passive Hub .... 
of 4 3 ARCNET Active Hub . 
a mm Ethernet Terminators 
386, Mai Port 
3065, Mil Port 
306.25iiL, Md 110 GO05.95 Port a 
306 25, Md 300 995.80 Port Ocitiz 
386-206, 40 Meg . SAVE Port 386 8608.74 4209 “$19858. | SPSS ss7068 

LASER TURBO 29000 Premmvere 35... S777 
XT 1 dewe ... $839.09 XT w/40 Meg .$1024.74 362.10 | CALL FOR ACCESSORI 
XT w/20 Meg ..928.26 XT w/70 Meg . . 1363.38 
XT wi30 Meg . 948.18 





70.50 MDL 2214 


MOL 2108... $11. =» $1978.30 
MOL 2112..... 1695.20 MDL 3216.... 2698.05 


Lhepielal ORIVES & TAPES 


Mila poppy gine See een $99.00 
Lm es i ts 
GENOA 60 i beets asa is! 


GENOA 150 int tape . 

JOMEGA 20 + 20 Extemal 5t% 

IRWIN 20 M/40. M Intern 

MINISCRIBE 40M / 

MOUNTAIN 4440 int / 

eae 150M Filesate 
LUS Passport 20 . 


PLUS rt 40. 
BUR eS Sn 
PLUS PS2 MC System Wes 


cao. MoNiToRS ie CARDg. 
MITSUBISH! 6905, 19 inch . : 

MITSUBISHI 6922, 19 inch .. 
HITACHI 4119 19 inch... . 


VERMONT Cobra 
METHEUS 1104 



















PRIAM 40 Meo/ 
; IE Serta Box (oar or sera : se 
SEAGATE 90 Meg 12 height w/ALU. *. 30872 Fae ek aT ie TECH HiRer Teiveevt a 
SEAGATE 40 oa 1B beg es. 399 50 BASE 5 Pack a coaiTecH LT ereee 08987 105 or 
SEAGATE 4005 80 Meg) vad disk 645.10 TENSRCN es LOGE logmenel rile. SU 
ae RIVE, CARE 1 on or Abe KEYTAONICS 5161 IBM or AT&T 148.95 aes hiner tm 
ENT a SSS | SHO SSE TOME RIS BEYTRONICS 101 MOUSE SYSTEMS (Seal Veson. 
MENT 40 Mea. 74990 SHARP FO-200 1225.10 TOSHIBA S010 | t2z84a Pinter Cable (BM ta Centorucs) @ ft .....1889 MOUSE SYSTEMS fics vergon 
WESTEAN DIGHAL 30 Messe. 496.30 SHARP FO-420 129995 PACK BELL FAKSUO.WRLIT XT Power Supply 160 Watt az SE SYSTEMS. Om be: 





WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 


Open terms avallable to meprowedd credit CHARTER MEMBER 


_ a ge 4 a 7 a> y mm an 2 
. = f d i \ 


MARKETING COUNGI, 


” 1 Whi FAX MARKETING COUN! te 
“25 (312) 498-1426 (312) 291-1737 =.= SD CEES ed" S aria 
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PC SYSTEMS & LAPTOPS 


XT'S, Super AT'S, Tower 386 
FRG Workstations... CALL 


Nationwide on-site service evailable! 


Premium/286 - Model 80 ...... CALL 
AST. Premium/386 - Model 300....CALL 
‘ORORAOH IC 


LAPTOPS 
tL 

SH detach, Oual 720K fipy, 640K, 80C88-8 MHz 
detach. pe tery pak, back-lit supertwist screen 
1B color connector for ext. monitor, clock, 
a oree ext. bus (opt), only 9.7 ibs...... $1,689 
With 20Mb hard drive, 720K floppy... $2,489 
Sperer ert 286 | LAAMD foppy. 20Mb hard dr., 
repre iad 1Mb, 640x: shades of prey, 

CS.P, RGB ports, 14 tbs. with battery pak. $3,591 

$ arr res 

20Mb ied 


MP206L 12mtz,O wal 64 640K 11 ae, white screen, 
HGC Ext Video adptr, 

aa 
vor $3,195 


cle 

drive, 2 aer/Ipar, ae “OFReHY 

slots; DOS 33, GW Basic... 

MP286L with -a0Mb Drive 

MONITORS & TERMINALS 

EGA tilt 'n’ awivel, 14" mon.... $359 

easasuNe! 4” tit 'n' swivel color hi-res ... $239 

g 12" TTL tit 'n’ awivet amber ..$ 79 
© TATUNG’ 

CM-1495 OmniScan 14" Mutti-freq., 800x600, 

VGA,EGA,CGQA, T'S, WIVGA C8IG.....ss0cce00 $729 


CM-1496 VGA 14%w/VGA card $699 

"The Genius” FULL PAGE 
for PC/XT/AT CALL 
MONITERM 19° & 24°......... 





NEC MultiSync I (1402)... o» $599 

WY-50 green or set "$389 

WYSE W.60 G/keyboord $428 
XTRON 

XTRON-Futuristic, lot, & non-glore w/duol 

mono, EGA, VGA & Mullisync modelsCALL 


MEET FTN-1490 VGA flet screen... $549 


PRINTERS, PLOTTERS & FAX 


Dot matrix, daisy wheel, 
jaser printers, fax machines .. CALL 


1592 132 Col., 190 CPS... $429 
189 1091 Model 2 ..$ 199 








SUMMA SKETCH 12 X 1 
PRO 12X 18... 





Xerox 7007 9600 BPS, 18 aecond / pi eehone 
with 99 number auto dial, 10 pa teed. oto to day 
delayed aend, 200x400 reSOlUtION...essssensise $1,295 
7011, 7019, 7020, 7021, FexmasteriPC.. soe CALL 





| 





NETWORKING 


VAR's...SYSTEM INTEGRATORS... 
Let us configure e plug ‘n’ play system - 
- with three of your workstations - 
-delivered to your site! 


4-User pq NOVELL Network System 


Server/Work Stetien: 
+ American Busverch (ARC) - 12.5M@s. 1 walt (0206, POAT 210W 
Fitts hard dives Sond usps ore, i : zi 


|. RT. ‘W' swivel 
List Price $13, 995 - ae ur Cost $ 7; 895 


PC SOFTWARE’ & MICE 


Data Base Manegement 
Ashton-Tate eae up Plus. 

PFS: Professional Fi 
WordTech DBXL {0BASE 3) “Diamond” 
Communicatione 
Plus (Meridian) ......... 

VI (Microstuf) 


Word Processors 
NewWord (WordStar 4.0 clone) 
WordStar 4.0...... 
Microsoft Word... .. 
MultiMate a 
PFS: Professional Write 
Word Pertect ........ss00- 


Integrate rated /S —a 
Enable 2.0 bs 
Framenor: i {Ashton fate 












Carbon 
Crosstalk 










pack 





Desktop Publishing 










Brey First Eupteher -$ 69 
$ 69 
$489 
$525 

Graphics & Mica 

Harvard Graphics (for Lotus 1-2-3) os $248 

IMSI OptlMouse Serial... $ 88 

IMSI Genius Mouse Serial .. $ So 

Microsoft Mouse..... $ 98 

SummaSketch 12x12... ore $365 

Receoerient 
Harvard Total Pi Rissaisasasecaeriaces $349 
“Soar as aes cea 


POWER ACCESSORIES 


800RT 
1200VX W/UPS IF ....$925 
intertace Cable........$ 25 


Novell U.P.S. Monitor Board Compatible! 
* 220 Volt Models Available * 
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BrotherHL-8 40 fonts 
8PPM 2nd Gen. Canon Engine 


Emutates Epson, IBM, Diablo cartridge 

{Mb RAM=Full Pg graphics ot your 

HP LaserJet Plus compatible [Tianiig) cholcel 
$3,094 CALL 

AST TurboLaser/PS postscript, “col 





Panasonic 4450 Laser dual trey, “TIPPM . $1,595 
HP ScanJet Scenner with Starter Kit $1,675 


HP/Brother Font Cartridges.........FHOM.......$ 119 


DRIVES - HARD, FLOPPY & TAPE 





Everex 601 - GOMb Internal tape with software .$798 
Everex 125Mb intemal Tape... - $1,088 







CDC 90-300MD SCSI ...ccersssereecrerse 


Miep tor 11-1140 140m. 


SS a eer a 
= ScribeCard 30Mb Drive-on- 
CAPA AOMSEC..... nrocsevesesee ees 


Mitsubishi 44/66Mb (RLL) 28mSEC........ taseeece $469 
ate 


Seagate PC 20 Mb with WO Ctrl ......$ 269 
Seagate PC/XT 30Mb ST-238, ctri, cable .......$ 269 


Floppy Drives 


Fujitsu 360K $75/1.2 Mb $95/720K $ 98/1.44.$ 109 
Mitaublahl 360K $89/1 2 $125/720K$99 /1.44 $119 
Teac 360K CALL /1.2 $ 99 /720K $88 /1.44.....$ 98 


MODEMS & BOARDS 
INCHOR 


1200 Extemad .............§ 98 /1200 Internal. $ 
2400 External . $135 (2400 internal. $115 


==ZEVEREX 


EverCom 2400 int........ $139 / 2400E (MNP). $189 


Multi ect eee CALC 


US Robotics Courier HST up to 19,200 bps....$ 629 


2400 Ext. $168 / 2400 PC. 
ventage-Prem-512K, S, P ...$ 308 
PAST, Asveniage psiz - si2x 20.” $385 
nesenncn inc. Hot Shot 286-10XT Accet. Bd 
VO MINI NEXT or AT. 
RAMPAGE 286 - 512K 
RAMPAGE? for XT 258: 
RAMPAGE Plua 256-512K microchannel 
SIX PAK Plus 64K... 
VGA PLUS 256K 1 
XFORMER - AT replacement, for XTa B, 
MHz "0", 512K, S,P,C, floppy on hard drive 
controller, EGA, 6QA.HGC..... 0.0. - $629 
5251/11 Plue AST Guarantees ... 
Magic /O AT1-3 59 
S=SREVERES Ultragraphice & 19° Monitor. CALL 
Floppy WO S WP. G, C.....ccceeooon$ 
Deluxe EGA 800x600+ ane 
VGA .. cssccssees 
Above Boardi206 - PCMB4020 512K. “$379 
80287-8..........$ 240 /89287-10.., aa 
80387-20 Math Coproceseer ... 



































a COD's oF qualifying for terms, calculate additional charges by dividing above pnows by 95. Grud card charged after 


shipment. Special order toms require cash prepayment and they are not cancollable / retumabie. 
"roduct rotume may be subject to ammetiwhing fee or full cracit toward a hut re purchase. All=!—— 


‘Shipping first 6 bs minimum $8 00 Fear PEDX Fon FuRsT 9 LAs. ONLY! Sales tax, Arizona residenta only | 


= and specifications subject te shane witheyt nakes. \ 


MS-DOS® BUSINESS 
SOFTWARE 


IMD &T SOFTWARE AVAILABLE 
IN 8%" DA 34” PLEASE SPECIFY } 


DAC Easy Accounting 
DAC Easy ecountieg 
DAC Esay Bonue 

DAC Easy Draph & Mate . 
DAC Easy Light 

DAC Easy Payroll. 

QAC Easy Payroll Tutor 
DAC Easy Word I! 


pte: Firat Publisher 
pte Professional File 
Protessional Write 


panion 

shop Draphics Holiday Disk 
Printanop Qraphics Library 81. 
Printahop Byactiics iserary 2 
Publish Itt... 


Rightwriter 0. 
Twin Cleasic {Lotus 1 oo Clone) * 
Venture Publisher 2G 


» 

VP Planner {Lotus 1-2-3 . 
VP Planner Pius ............6.05 
pyeogre er ome te ge 
WordPariect5G ....... on 
Sorrerec! Boerennt Premium Pack 
Wordeedect Litreyy esc: tee 
WordPertect Network 50... 
WordStar 2000 Plus Release . . 
‘WordStar Pro Rotoase 5 .......... 


MS-DOS 


LANGUAGES/UTILITIES 
AutoSkelch ....... eS 
Borers Eure. ‘The SoWer |... 

ind Sidekick 


Bonend Tubs grting . shee 
Boriand Turbo P; AL with 6087/BCO . 
Borland Turbo PASCAL Drphcs 1 oolbox 
Borland Turbo Protog.......... 


. Waa 
81 
a 
81 
19 
a 

318 
409 
159 
73 
160 
75 

+ 28 
108 

» 70 
3 
55 

308 
au 
55. 

299 

120 

a8 

458 
39 

316 

329 

ou 

275 

- 22 

* 
46 

4a8 

259 

450 


| 
rs 


Biuuseeness 


@Goriand Turbe Prolog Toolbox .... 
Borland Turbo PASCAL Tutor. .) 
Boriand Turbo BASIC Database Tix 
Borland Turbo BASIC Editor Toolbox 
Boriand Turbo Assembler/Debugger 
Borland Turbo PASCAL Datadese Tibx 
Borland Turbo PASCAL Editor Toolbox 
Borland Turbo PASCAL Gameworks ... 
Bortand Turbo PASCAL NumMeth Tibx 


Gopy It PG Option Boerd Detuxe 
Crosstalk XVI... 

Cruise Control 

Deluxe Paint 1. 


Direct Access 
Diak Dptieizer 


Mace Uilitiea .. see 
Microsott C Compiler 5 ie 
Microsoft Macro Assembler 8.1. 
Microsott Quick BASIC Compiler .. 
Microsoft "C* Quick Compiler 


Mirror It Croeetalk Clone . 

Norton Commander . 

Norton Utilities 40 ‘Advanced. 
PC Tools Oetuxe . 

Printmaster Pius. 

Remote2 ... 0... : 
(Deway8. oes... 

SmariComm 1150 eyereeer 

Wonder Plus by Bou rakl 


x Tree Pro 
Bours 


dventege of our volume diecount 


bundie! Guy any 3 book 


Seangekansaneassasas 


sisersk 


B35 


additional $3 diacount. Buy 4end deduct 


Quy § and deduct $5, etc. 


1-2-3 Commend Las 

4-2-3 tor Business, 2nd 

1-2-3 Macro Librery Handbook _ 
1-2-3 Tips. Tricks 
Uning 1-2-3 Special Edition ... 
C Programmer's Library ..... 
C Programming Duide ... .. 

C Selt-Study Guide oe 
CAD 88 

BASE II! Plus Handbook 

DOS Programmers Reterencs: 
1BM BASIC Handbook . 
Managing Your Hard Diak 
MS-D05 Duick Reterence Quide . . 
MS-DOS Users Guide 2nd Edition - 
Running MS-DOS 

Turbo PASCAL tor BASIC Programmers . 
Turbo PASCAL Tips, Tricks end Traps. 
Using 1-2-3 with software 

‘Using AutoCad 

Using Dollars and Sense 

Using Managing Your Money 

Using Paradox 

Using Quattro. 

UsingD BA 

Using Quick Basic 4 


ing Sprint 
Using Symphony 2na Edition - 
Uamng Venture Puolsher 
Using WordPerfect ...... .- 
vaing WordPerfect 5 . = 


WordStar .. 
Wordbertect Tipe, Tricks 8 Traps .... 


OTHER MS-DOS SOFTWARE 


Alge Gia 
Bank Stroet Writer Plus... 
Cortiticate be c 
Chess Masier 

Chuck Yeager’ AFT... 
Designasaurus 
Dotisre and $ense......- 
F-15 Strike Eagle... 


ORDER TOLL FREE 


1-800-527-0347... 


Mon-Fri 9-7, Sat 10-3 


Traps. 2nd Edition 200.00. 18 


sexsseee 


Kinge Quest tit 
Kings Quest a on 


Learnii 
cs wba ay oo 
janaging Your Money Bs 
Bate 


Mavis Bescon Teaches Typing. .. ; 
Math Blaster Plus fis ences BB 
Math Rabbit . me 
Maan 18. Unimate Gott 


Space 
Speiiit! ......0055 
Teai Drive ........ . . 
Lyeiaitutoy eee 

ra In Europe ia Carmen San Diego? eee 
Whore in USA is Carmen SanDiego?. . ... 
Wiete in Word 6 Carmen Sa) Dera Gass 
Wuardry . eben ee oo 
‘Whiter Rabbit. aeeeee on 


MODEMS & RODENTS 
Everex Internal 300/1200 with software 
Logimouse with software Bus or Seria! 
Logithouse with Firat Publisher 
Microsoft Bus Mouse with software . 
Microeott Serial Mouse with software . 
Wilterd 8 Ben Combo with triends 
Mach Ill Joystick, each .. 

Joystick, each 

Internat peer ge! wisotiware 


HicRes Logimouse with tet Publisher, 
Generic CAD EGA Paint etc . see WT 
Flight Stick... 6... cies. SO 


STANDBY POWER SUPPLIES 


era egainst bleckouts, brownouls, over and 
inder voltage, EMI/AFI, See ee es. 


FLOPPY DRIVES 


300K 5%" TEAC FD5SB 


1.44MB 3%" TEAC FO23SHF. 0. 


HARD DRIVES & 
TAPE BACKUPS 


SMB Starter Kit 4 

214MB Seageta ST225 65ma fast # 

32 7MG Seagate 57238 GSmstest stepper... 

42 8MB Seagate ST251 40ms fast stepper .. 

65 SMB Seagate 87277 Omatust etenper \. 448 
Colorado Mamory 40MB T TAT... 278 
Osta Cartndge specity 20M6 or 

Adapter Cable for ext tape 


MONITORS 

HiRes TTL 720x248 specify Dreen/Amber 
ADB 14” Color 640x200 resolution. 
EGA 14” Color 640x350 resolution .. 
VGA 14” Mull-Frequency ..... 


PRINTERS & CABLES 
Star NX-1000 144cpe NEO. actor... .. $169 
Star NX. 1000 Rainbow Above w/eolor 
Star NX- 15 120cp8, NLD, SK butter, 132 coi 30 
Star NX-2400 170/S7eps, 7K but, 24 pin... 330 


CIRCLE 252 ON READER SERVICE CARD 


NONTEZUNMA 
N\ICRO 


“WE KEEP YOU RUNNING” 


Sx im 


‘Stat ND-18 180/45eps. 
2 6K bul 
Lgl! 


cov/2d0cps 
Panasonic KX-P10811, 80 col/ 182cpe - : 
Panasonic KX-P1124, "a0 col/192 cps. 24 pia. 


ADD-ONs & AC CReSOnE >) 
2MG EMS memory brd for XT. w/DK RAM ... 
2MB EMS memory brd for AT. w/OK RAM . 
Clone 4-drive controler with cable 
ical, 2-8er, par/game 
ice wiih peraliel port . 
40200 w/par port 


MG ie ae ee Call tor price!” 
AS-232 molded cable with thumbscreva 10°... 


Printer Switch Box, 2-postiion, Centronics. 
Printer Switch Box, 4-position, Centrani 
Printer Switch Box, 2-postion, DB-25, 
Printer Switch Box, 4-position, 08-25 . 
erator ta Cty 
memory: 
AT with 512K... we ow 5 
Microsoft Mach 20 Disk Pius. 
Microsoft Mach 20 Turbo Board . . 
Microsoft Mach 20 Memory Plua Board... 
The Compete Fex Board 


Sss3ss 


he Complete Anewering ‘itechine Bord: oa 
The Complete Hand Seah car io) 


BUY FROM US RIGHT NOW 


(Presse read ihe tine print tirat) 
Our Invent tery aeaator cena von 
pet eet Milo ido not see what 
want Chancan ate. we tare for can get ta 
ine adver: 


sueyead Basesss 3 


hese TeleCheck regulations The check must be 
drawn onaU § bank and bepsyableinUS Dotlare. 
Your check musi be benk printed and contain your 
street address (nol PD Box or APO/FPO) and 
teisghone number The signature must exact 
metch the nama printed on tha check If your ct 
does not meet these requirements, allow three 
weeks check clearance time Wa also accept Amer- 
ican Express, MasterCard, Vise, Cashior'a Checks, 
electronic funde transter andwe ship COO COD's 
‘and motor treight shipmenta may require s dapoait 
Soma special itema may require 4 deposit All 
CDD's require cash on delivery Compsny and/or 
personel checks can NOT be accepted In payment 
ol mow shipment Your Se eaappde) not charged 
until we ahip your order sarge 
included on sil orders over $100 kad on 
allordere under $100 Wedo not collect eves tex 
On ordere shipped ouleide of Texas Ordere placed 
will the next Copel ares 
hand Your order teave betore we go home The 
‘01 suitability ofsoftware reats with ihe 
Jo the nature of the business and 
ON SOFTW. 


RETURNABLE. Software 
Menutacturer Wa wili PRO 
Son tvoucomes eae tive, 
v8 after delivery of your 
and Instructions should you have @ 


GOOD AS GOLD WARRANTY 
We. wal llyoullo palnapey ib yow purcraee All 
items we offer carry the menutacturers warranty, 
and any oany preeieniye you might have in service will be 

service organization Pleass cali us 
should y you have any difficulty in obteining hegtce 
Your ealistaction Ae ae Ls apis ona # pede 


da 
We will nctarentes Heey tame youae: ry ail py ore tne ‘complete 
warranty detalis on request 


FREE SHIPPING!* 


*For orders over $100 


"Serving You Since 1980" (@ma, 


2544 W. Commerce St. 
P.O. Box 224767 


Dalies, Texas 75222-4767 MMG 
Telephone: 214-631-7900 


Facsimile: 214-634-8303 


81964 oy Montezuma Micro All nghts reserved 
Prices and specifications subjeci ta change wilhoul notice 





EPSON Means Business 


...Business to Business Can Deliver EPSON Printers Faster and More Cost Effectively. 





Only Business to Business Offers the Exclusive One Year Replacement Warranty... 


One Year Free Replacement 
Warranty 





We guarantee every product we sell to be free 
of defects as covered in the manufacturer’s 


Lx-B00"™ 
Dot-Matrix Printer é, 

-featured, 80-column printer 
“s CPS draft mode; 30 CPS NLQ 
* Automatic single sheet loading 


warranty, or we will replace it with a brand 
new one FREE for one full year. You only 











el LQ- 

jecType front control pan 500 Pi ; 

+ aerate with most COMPULE'S — -Creates high, resolution pay shipping and insurance. 
e One year limited warranty ; ai graphics FeSO ext 


Letter Quaticr mode; 60 CPS 
$ 4 7 7 3 Selectype front control pandl “The response to our new one year free replacement warranty has 
mien year limited been tremendous. For the first time a direct marketing company 
has addressed the major concern of direct buyers. 
“What do | do when | have a problem?” 
Now Business To Business has answered that question decisively. 


EPSON’ PRINTER SPECS | ifaproblem occurs with any product you purchase from us anytime 
EPSON Width Speed Price e during the first year and it’s covered by the manufacturer's war- 
Lx-800 : 180/30 NLQ $177 _| _ ranty, simply ship it back to us and we'll immediately ship you back 
LQ-500 b 180/60 LQ $287 |  abrandnew one FREE." 

FX-850 f 264/54 NLQ CALL | ae, M. Kreps 
resident 


FX-1050 264/54 NLQ CALL 
LQ-850 E 264/88 LQ CALL 
LQ-950 264/88 LQ CALL 
LQ-1050 264/88 LQ CALL 
LQ-2550 400/133 LQ CALL 


Why We're The BEST Direct Marketer in the U.S. fp 
| i 


Gd Exclusive ONE YEAR Replacement Warranty } 
30 Day Return Privilege ] 
(No Extra Charge for Credit Card 
Same Day or Next Day Shipping 
No Charging Credit Card Until Product Ships 
Factory Authorized Service Center 
CIRCLE 355 ON READER SERVICE CARD Highest % of Products in Stock 


We also offer many other fine brand name printers at below market od Customer Always told Stock Status before Ordering 
prices. These printers have unique features which can be useful for Knowledgeable Sales and Technical Staff 
particular business or home office applications. Business To 

Business maintains good inventory on all these superior brand 

name printers. Virtually all models from each manufacturer are in 


ee et net eeyreeve"* — BUSINESS To BUSINESS 






Authorized Epson Customer Care Center 








Replacement Guarantee. 
Call now for below market pricing. Formerly PC Pitstop 
Brother Citizen 4110 W. Lake St., Minneapolis, Minnesota 55416 
Fujitsu NEC ee ee ee 


sur "Toshiba 800-852-2888 


Hours: 8-4 CST Mon-Fri 24 Hour Fax Hotline: 612-920-3390 


our PC STORE oe as close as the PHONE 


don't see it, CALL 


25 MM Bagman 189.95 DOE nae 
4 Views 123 PAGS Baghe occsrscen, 279.93 
Ow 4193 Raoy Rawa 1.3... 293 
Ability Pies 4.04 —..... 144.99 Easy Mow VSS... 124.95 
ACC PAC Serles(an) .... 259.95 EQOA Paint V2008 ...._.. 72.95 
Adtrem Book Plos Sr. ..... $2.95 Ensble 2.0 Perapety A —. 399.95 
AMI YE enero 1.99 Baten 12 e193 
Aap WARS were WALI Pet POEM ern OS 

3.95 


same 3099 


AMON A een 99 Flow Charting H .... 129.93 
Back 315 293. For Comment A en 174.98 
Banery Watch 4 26.93 Forget Me NotA —___. 198 


Broohiyn Brtdge 2.0. 14 99. FOr PW seen 
Cabenndar Cres 000 + A canen 31.93 Pon Baws + Devd.| 


CCS Designer — 46.99. Fr PIG8 20 a nsenen, 6499 
Chotoe Word & 99 Gor 1 WOE soe cersinene U9.9S 
Clipper (Senvrer 67) ... 42495 Gam 3 Dusk Top Pub. ¥2.06174.93 
COPeFR 20 Banter 6 9S Gorm IDeew + 
Cratus Conirel ¥3.02 4 _ 31.93 Gem 3 Scan I 

95 Gorm Artine A... 


14.93 Gonerte Cad 3.0.8 ine 5299 

39.99 Generic Cad Level 2... $2.99 
DAC Baty Bows 4 25.93 Generte Cad Level 3 _.. 104.93 
DAC Rasy Oraph & Mote 39°99 Cleneifer 264.93 
DAC Eawy Lie Acctng. A 6495 Goter A 43.98 
DAC Hany Payroll 3.0.4 29.93 Grasmemetlte 1 A earn 24.93 
DAC Easy Word ll A ——. 29 95 Grandview 1.04 —.... 164.93 
DAC Hold Everything .... 29.93 Omph Pian A 269.93 
Dota Portbet 20 un... 264.93 Grom V3.1. 00.99 
DB Fae 62.93 Harverd Mangoe II] A — 40993 
DBXL 124 117.98 Harverd Graphics 2.1 A .224.95 
Defe View ——-men S7'99 Homme Video Produceat ... 3093 
Design CAD-ID A sans: 124.93 0 A VIBOR ane 11995 
Diewigeiat V1.2 reeencer 424.98 LO KL I. sere smnsnenn 1899S 
Desk Link 20 ome 93:99 Unelll gent Backup V204 79:93 
DecQview 22.6 77.99 EA_______._ 69.99 
Direct Acces 4.1 A... $499 Javelin + 13993 
Disk Options V4.0 4 — 64.93 Key CO nn seeerrninn 31999 


Destin CAD Uloe ._.... 99.93 Lows Eaprom 
Deaphis 1+... 199 99 Lotus Freelance 
‘Deew Apptnone 4 -._ 289.959 Letea Oraphicwriw: IA 259.93 


SUPER SPECIALS ON RECREATION SOFTWARE 


2400 AD W Deluse Pala 3d — 63.95/66.95 
9 MROOGP eer nner 32.95 Demnon Stallooraih ..26:99/29 93 
3D Helicopter Sm A om, 1.99 
3D Tonk Stemintor 29.93 
4 14 Reed Racing A 25.95 
4 & Inchan 31.99 
ALCON. m9 
RIGID em DOGS 
Aletta MANGO cee ns 23.93 
AMT Raakty CHY A, neo 2699 
Abe, Art of WarfSea & _...39 93 
Ansloe Battles ...... 25.98 
Asstrold Decislond 23.95 
Apoito 10 98 
AMR OONG esses T2989 
Balance of Power A... 31.99 


Etwny's Quarverteck 4 .... 1993 
Bape —.. —.-» —-- 99 
P-I5 Sets Haghe A ____ 21.99 
BBE arene 9S 
Paley Tale AG 0 A aanrane 37.99 
Pabe0ty AT sence 31.95 /34.95 
Famavislon A 27.98 
Fidelity Chamremer 2 10025.93 


‘Harpoon 
‘Crymal Quest V2.2 ——.. 64.95 Harrier Combet Sim ___.. 25°95 
Derk Cathe oo 26 99 Hat Trick ..— 799 
Detander of The Crwa ... 3199 ere[setthe Lenoaia 2081 
Deja Voit Us 2s 


Ne Credit Card 


72s 


a oe 


SUPER SPECIALS ON PRODUCTIVITY SOFTWARE 


Lep000 HAL, 6s rescore 99S 
Loves Manascript 20 919.93 
Lerten Mat LL nse 93 
Lote Signal 1. 09S 
‘Lotwe Smt Baxinoms Kit 304.95 
Lotus Symphony 2.0 439.95 
Lecid 36 V2.0 8 corners 99.95 
M3, Basle Comp. 6.04 21993 
M.S. C Compiler ¥2.1 ... 29093 
MS. Chat 3.04 2546.93 
M.S. Cobo ¥2.0 ....... BRIS 
M.S, Dod 3.9 seccesenns HOOT 
MS. Raced 2.14 ..... W999 
M.S, Learn Doal.014 —.. 2699 
MS, Macro Aawn, 3.1... 99°95 


MS. WOE VE coernenn 222.95 
M.$.Portran Comptr 4.10 28993 


Mace Uiiiéen4.1 A... 699 
Mamoring GMAT wu. CALL 
Mamering LSAT .......-. CALL. 
Minted V2.0 a nescovere PGT 
Memory Mate A 4998 
Maver I... = 9.98 
Mey Mote V.3 4 ...... $7.99 
‘Mattimate Adv 0 1.06 — 299.95 
N vetlope 4... 98 
News Master f ..._. 4599 


Norton Gutter A 95 
Norton Util 4.58 —____. 24199 
Nember Crenchet 61.93 
Nevis Oya nent IS 

ETS 
Otthce Graphics 2.0 1993 
Officewrieer 4.0.8 nen TIVOS 
Cen WHR 49.0 8 nm IIIS 
Open Aces 12.1.4 —_. 9793 


Beart Warttor 6 28.99 
Unrgonthte Mision [) 4 — 2593 
Anfitrater A ngs 
Jack Nicholams ... 1.99 

21.98 


Marlee Mangt0 A cen 39 99 
Master Ninja 4 23.98 
Math Bisstar Plea A 2599 


Modem Warwa 26.95/29 93 
Mosbive 79.98 
Monnpoty 99 
Mattar B0088 2 vce min= 19.99 
Newromencet U9 
Operation Wolf 23.93 
Poperbey sienna 25:99 
PegeRW A inns 16: 99/29-99 
Pete Ros Porpant Pesver 25.93 

Be 


PC Palettes + 

PC Qed EE aan OIF 
Peaches Compt.2 V4.214 15499 
Peechtre Ul w/PDQH —. 23993 
Pat: Porm ts493 
Perfect Career». 24.99 
Pers, Word Perfoct 4.14 109.95 


Refer 1.1464 enn HS 
Remote 2 


Renréng MS-Doa V3... 17. 99 
Rennding 981 A mn 25 9 
Serva Word IV 20 4 .... 29993 


SMeKick A /48...99 95 / 12999 
Sign Dra grat nn S195 
Saverado Laws... 93 95 
Smut Key V3.24 2998 
Smarter UE A vromiven 13999 


Pole Postion If... CALL. 
Poles Ques 2A —....-.. 19S 


Sorcerot Lord A ——...2993 
Spece Quest I, 2.0f 34... 3193 
Spece School She... 25°99 
Space Suudon Obilvions _ 3093 
Sporting News Barebalts 2495 


C2 £2 274800 aS 0003 


Pe bemware Top 10 

D-Bese4+4 

Lotee 1-2-3 V2.004 .. =O 
PC Tools Delune 5.0 A .... 29.95 
Word Perfect 2.04 = 224.93 
‘Quicken V2.1 4 39.99 
‘Lerten Valen Peck a. 29499 
M6owAYORTA ease 29.95 
Copy If PC Plas V5.0 4 -. 21.95 


be ee 
‘Thrslire 30 Pre A. M9.9S 
Tops Dos 20 _. (09.95 
Tornado w/b IIY oun 79.95 
Total Word 12 Bn 234.95 


Turbo Ouere Works 4.0 ... 57.93 
Turbo Oraphics 4.0 4 on 
Terdo Pascal $.0 A .....—.. 09 9 
‘Twrbo Pancal Pro A. 162.93. 
Turbo Prolegan 20 4 ...... 67.95 
Turbo Search A aan. 104.95 
TWA ASR cree ne 9999 
‘Twist and Shout A 51.99 
‘Ultra Vision w/ boomer —. 


Wordems 3.9.4 ———.. 259.95 
‘Work Sheet Utithies 9.99 
X Tre Prod 9.93 
Xy Write 3+ = 229.95 


3.5" Disk Avaliable 


‘Stee Command A. 25°93 
Sur Peat 114. 2693 
‘Sur Trok Rebel Univ, .... 25.99 
Surgiléer3 .._._. 2999 
‘Stealth Figheer F-19 —._.., 26.99 


Yeager Adv PTSA 2699/2998 
Zak McKrechen —._... 29 93 
GolfA ._._ 24 HIf29 95 


flaecttorz£aS Mon-Fri 9AM - 9PM CDT Sat 11AM - 5PM 


A= 3.5 * Disk Avaliable 


~.| SY Seagate Super Sale 


SS Seagate 
ST-225 (20 Mog With Cable) 
ST 236A {30 Meg With Cable) 
ST 251 (40 Meg With Cable} 
ST 251-1 (40 Meg W/ Gable (AT) 
ST125 (20 Meg W/ Cable) 40me 
$T138 (30 Meg W/ Cable) 40ms 
ST138R (30 Meg With Cable) 
ST250R (40 Meg With Cable) 
$T277R {60 “ With cable) 


ST-157 a Cable 95 
Controller (POxT) MFM* 49.95 
59.95 


REL Controller Kit" 


VENDEX 


HEADSTART Il 


12MHZ 80286 
1- 1.44 Meg 3.5" 
1- 1.2 Meg 5.25" 

32 Mag Hard Drive 
1 Meg RAM 
VGA Auto Sync 


F 14 Software Places 


ware is worth over 


Call for the Lowest ra 


PRINTERS 


Tiny Turbe 286 Orchid 270 
ATLVIP VGA Wonder 270 
ATIEGA Wondar900 220 
ATIGrephx Sobtion — 110 
Femi Wri VGA W288 975 
Voga VGA 205 
Vega Deture 200 
Poradne VGA Pm 
Ponndne VGAs ars 
Paradise EGA Auto 480 170 
arnding EGA Auto 350 199 
Paradne Bal EGA 149 Complete Scanner 199 
Quad JT Fox 390 Nieomn Hend Soan 199 


PC MODEMS 
Avewal20UE HC aatemal 69 Packard Bell 1200 Ira, 
Avates 2400 HC extemal 159 Packard Bell 1200 Ex 
ATI 240011 Internal MNP 173 Packard Bell 2400 Let 
Sepra 2400 Rowd cawrnat 125 Packard Rell 2400 Bu 


MONITORS CAL 


MOUSE / JOYSTICKS 
MACH 3 Joy Stick 35 MAXX Flight Yoks 75. 
Kraft Prom 3 Joystick 29 CH Filght Stick = 55. 
Kraft Micro Mouss = §9 Omni Mousa so 
Koala Pad w/ Halo3 99 Keytronics Mouss 69 
K-G Ill Kraft Input Device... a +20 
Mouss Systems PC Mouse . 99 
Microsoft Serial Mouse w+ 102 
Epyx 500 XJ Pro Joystick 2695 


xT 16 
Signa VGA-H ee 
Chook/Cad 

Tandy Mem. 256K 
Cardinal VA = 200 
Copy2PCOK 108 
Oued EGA+ pd 
Breeithry 206-12 418 
Mach 20 Turbo 323 
Compete Fan 320 


GP Since 1982 
my, ompu 


7 
BUIKEAL 
Te Order Cat Toll Free po pox 17082, MILWAUKEE, Wi 53217 Inquiries, o for Wise. Orders 
ORDER LINES OPEN 


800-558-0003, CAMOPM CST Sat 11AM.OPM CST: 414-357-8181 


ORDERING INFORMATION: Geeety eyetom. For tant delivery send anshie’s check or money order Perna! and mmpany checks atow 14 Sunirese days to sway Beton PO smetcoms CO. charges are $200 In Continents USA inciide $1 00 for sotware 
eediere % shipging lor hartanre, tiniuin $4.00 MansterGond and Vie ontere please Inciude card 8 expiration date end alyneiure. Wi reciente pieane rolude (7% vated lax Hl AK. FPO APO Puand Feon end Canadian anions cleeas od evioping, minimum 94.00. Alt 
‘other terviga andere add 18% ahipping, miskmum 010.08. Al andere shisped outside Fie Continental U B.A. are ehpped frat alate inured U 6, mart P torelje shipping ohergen ancwed the minienum ammounl you wil Be chaged he madnnal Amount AR puow are how and 
inetude Inclney warranty We do noi guarantee compatabirty & version Go he et pes eS ae AA Betsetie ibice a hares ween etiam ort Preave cal (414) 247 18 to obtain an PLA, @ oF your return wit rot be accepted. Prions ang 


For Technitvel inte, Order 





CIRCLE 300 ON READER SERVICE CARD 


JDR Microdevices: 


* 30 DAY MONEY-BACK GUARANTEE * 1 YEAR WARRANTY DN ALL PRODUCTS * TOLL-FREE TECHNICAL SUPPORT 
= COMPLETE CUSTOMER SATISFACTION * SUPERIOR SERVICE © FRIENDLY, KNOWLEDGEABLE SALES STAFF 


VGA Compatible 
Package 


maximum resolution # 640 x 480 in 16 colors 
x lors @ IBM style monitor 
A, EGA, CGA Hercules, ompatible 


VGA-PKG 
NEC Multisyne if 


@ Auto frequency adjustment # Re 
# \deal for CAD, CAM, Windows # 
NEC-MULTI 

Casper EGA $399.95 

# 40 x 200/350 resclution @ 14 black matnx screen 

# 31mm dot pitch # 16 color display # 9-pin cable incl, 
EGA-MONITOR 


SAVE $50.00 Buy both a Casper EGA momtor and a 
Modular Circunt Technology EGA card for only $499.00 


monochrome ¢ 


$599.95 
lution to 800 x 360 
pin adapter incl. 


Keyboards 


101 key enhanced styles, with separate cursor pad: 
BTC-5339 — Autosense for XT or AT, autorepeat $79.95 
K103-A Audible “chek ' style $84.95 
MAX-5339 Maxt-switch w/tactile feedback $84.95 
84 key styles (same features as above): 

BTC-5060 — Autosense for XT or AT, autorepeat $59.95 
MAX-5060 Maxi-switch w/tactile feedback $64.95 


Power supplies 

PS-135 135W, UL approved, XT compatible $59.95 
PS-150 150W, UL approved, XT compatible $69.95 
PS-200 200W. UL approved, AT compatible $8995 


s* MODULAR CIRCUIT TECHNOLOGY 


Motherboards: 

MCT TURBO = 477 or 8 MHz w/8088 $99.99 
MCT XMB Standard motherboard $8795 
MCT-TURBO-10 10 MHz turbo single chip 8088 $129.95 
MCT-286 6 or 10 MHz with 80286 $379.95 
MCT-M286-12 12 MHz Mini-296 5399.95 
MCT-M286 6 or 10 MHz Mini 80286 board $389.95 


Drive controllers: 

MCT-FDC Floppy disk controller 
MCT-FDC-1.2 
MCT-FH 
MCT-AFH 


$29.98 
$69.95 
$139.95 
$149.95 
$79.95 
$119.95 
199,95 


Floppy/hard controller 
286/386 Floppy /hard RLL 
MCT-HDOC Hard disk controller 
MCT-RLL RLL controller 
MCT-AFH-RLL 286/386 RLL controller 


Display adaptor cards: 

MCT-MGP Monochrome graphi 

MCT-EGA Enhanced graphics adaptor 

MCT-CG Colo hics adaptor 

MCT-MGM10_ — Monographics monitor 1/0 
246/386 monographics 1/O 


Multifunction cards: 

MCT-MW Multi 1/O graphics controller 
MCT-I0 Multi l /O card : 
MCT- AMF 2H6/386 Mulhfunction 
MCT-Alo 286/386 Mult 1/O card 


Memory cards: 
MCT-RAM 
MCT-EMS 
MCT-AEMS, 


$59.95 
$149.95 
$49.95, 
$119.75 
$99.95 


$79.95 
$59.95 
$139.95 
$59.95 


576K RAM card 
Expanded memory card 
286/386 Version 


$59.95 
$129.95 
$139.95 


Build-your-own JDR system! 


Beg 
Video Instructions $495 patie 


Tape shows you step-by-step how to built an XT-compatible 
system 20 minutes, VHSor BETA Without Kit: $19.95 


2400 pi sii 


#1292 


All our modems have #llayes compatibity # Auto dial 
answer # Self-test on power up a Full and half duplex 
# Touchtone or pulse dialing # 2nd phone jack 

§ Call progress monitorng # Adjustable volume 
{nternal modems. Mirror It software included. 
PRO-2a1 

PRO-121 12 $65.95 
PRO-24M 2400 baud for PS/2 $249.95 
External modems. Requires serial port and cable. 
PRO-24E 2400 baud $169.95 
PRO-12E 1200 baud $99.95 


$129.95 


Tower case 


Begg? 


esign holds all sizes 
Is Includes 
W power supply # Mounts 
for 3 floppy & 4 hard drive 
@ Turbo & reset switch & Speed 
display, power & disk LED's 
# Hardware, faceplates and speaker 
CASE-100 


ITWLEX 386 motherboards 


Full size 20 Mhz 386 motherboard $2299 
# IMb RAM ® Slots (two B-bit, six 1é-bit) a 64Kb cache 
for near © watt state # Supports math co-processor 
MY-386MB20 

MY-386MB20-4 With Four MB Memory installed $3599 
MY-366MB 16 Mhz version $1699 


Mini 386 motherboard 51249 
# 5 slots (one 8-bit, four 16-bit) @ Requires memory card 
MY-386)R 

MY-386JR20 
MY-386)R-M. 


20 Mhz version $1695 
1-2Mb memory card @K installed $159 


JDR MICRODEVICES, 110 KNOWLES DRIVE, LOS GATOS, CA 95030 
LOCAL (408) 866-6200 FAX (408) 378-8927 TELEX 171-110 


RETAIL STORE: 1256 S. BASCOM AVE., SAN JOSE, CA (408) 947-8881 
CIRCLE 108 ON READER SERVICE CARD 


mm ORDER TOLL-FREE 800-538-5000 


HOURS: M-F, 9-7 SAT. 9-5 SUN. 12-4 


COPYRIGHT 1988 JOR MICRODEVICES. 


10 MHz Turbo 8088 © °667 


@ Serial parallel ports, clock /calendar & game adaptor 
@ Buns color graphics on its monchrome monitor 
@ Mothe: board s 256K R. AM memory & 135W 


Monographic 


12 MHz Mini-286  *123275 


2 Mhz mini-286 motherboard @ 512K RAM memory 
@ Minc-AT case with power supply M 84 key keyboard 
@ Monochrome monitor M 1.2 Mb floppy drive 
@ Ploppy/hard contro! M@ Graphics adaptor 


16 MHz 1 Mb 386 52338” 


@ Mylex 386 motherboard @ 1 Mb RAM on board 

@ 200W power supply @ Case @ Enhanced keyboard 
@ 12Mb floppy dnve # Floppy /hard controller 

@ Monographics card M@ Monochrome monitor 


1.44 Mb 3-1/2" drive “ 
$999 #7 


@ Ultra ugh density 

@ For 720K disks, too 

FDD-1,44X Black faceplate — 
FDD-144A Beige faceplate 

FD-1.44 SOFT Software driver $19.95 


1/2 Height floppy disk drives: 
FD-55B 5-1/4" Teac DS/ DD 300K 
FD-58G =! Teac 05/HD 12M 
FDD-3¢0 5 DS/DD 360K 
FDD-1.2 DS/HD 12M 


$99.95 
$129.95 
$69.95 
$109 95 
$129 95, 
$129.95 


4 
V/4 
5.1/4 
FDD-3.5A = 3-1/2" Mitsubishi 720K (Beige) 
31/2 


FDO-3.5X Mitsubish 720K (Black’ 


SS Seagate 
20 Mb kit $269 
30 Mb kit $299 


An excellent value! Kits include a Seagate hard disk 
drive, dnve controller, cables and complete instructions 
HDKIT20) (20 MbS 
HDKIT30 30 Mb 5ystem Kit 
Fast, reliable Seagate hard disks: 

Avg. Spd. Hi. Price 


65ms 31/2" $259 
ST-225 65ms Half $225 
ST-238 65ms Half $249 
ST-138N 40 ms 3-1/2" $399 
40Mb ST-251. 40ms Half $379 
40Mb ST-251-1 28ms Half $469 
48Mb SCS] ST-157N 40ms 3-1/2" $499 
60MbRLL ST-277. 40ms Half $449 
30Mb ST-1038 40 ms Full $559 
80Mb ST-4096 28ms Full $629 


20Mb 
20Mb 
30Mb RLL 
3OMb SCSI 


ST-125 


CONTINENTAL US ANG CANADA 





Mouse 92 


Computer Systems 
Jade Turbo XT... . . 
dade Turbo 286 ......... 


Compaq DeskPro 
Compaq Portables 
IBM PS‘2 models 30 50° 60/80. ‘Call 














Disk Drives 

360K half high .... 

360K full high eo 
TEAC 55 BV... 78 
A: ZIMBtOMAW 2 y caress. cotmtiens “a8 
39 720K oss - 88 
BU 1244 MB eosin cas, 118 
5'." ext. 360K for PS 2... 218 
S'." ext. 1.2 MB for PS 2...... $258 


Hard Disk Drives 
- 10 MB w/controller.. . 


20 MB w/controllar............ 5268 







30 MB w/controllar. 288 
40 MB w/controtier...... ..... $398 
40 MB for AT . 938 
ST 125 20MB . *248 
ST 138 30MB . 4298 
ST 251 40 MB .. - 1368 
ST 251-1 40 MB “448 
ST 4096 BOMB ........ 568 
Micropolis 80 MB 25 MS....... $548 
Tape Back-up 

Mountain 40 MB XT........... $378 


Mountain 40 MB AT... .... 
Mountain external 40 MB ...... 
CMS 60 MB tape....... ...... : 








Monitors 

Amdek 310A amber . 
Amdek 410A........... 
14” amber flal screen .. 
RGB 640 x 240 color ... 
EGA 640 x 350 color ... 
VGA 800 x 560 
NEC MultiSync GS. 
NEC MultiSync If .... 
NEC MultiSync Plus. . 
NEC MulliSync XL .... é 
Mutsubisht Diamond Scan. enue $498 
Zenith 1490 flat .......... 560 
Sony 800 x 600 Multi 









Terminals 
WYSE model 30 
WYSE model 50.. 





WYSE model 85 

Keyboards 

84 Key AT-Slyle ...... 0.6. 0... 68 
101 Key Enhanced ............. 7B 


4901 W. Rosecrans Ave Box 5046 
Hawthorne. California 90251-5046 


== SO) 


California 


Torrance, Sania Ana. Woodland Hills 


Kearny Mesa. Sunnyvale 
Taxas 
Addison, Houston 
Gaorgia Arizona 
Smyrna Phoenix 


Not all items in slock at 
our nine retail locations 





sanene 


Mirna 
mal 





Printers 

EPSON LX-8009 PIN... ...188 
EPSON FX-850 ....... . Call 
EPSON FX-1050.. .. .. Call 


EPSON EX-800 
EPSON FX-286e ...-....-. 
EPSON LO-500 24 PIN came 
EPSON LO-850.. . : 
EPSON LQ-950. ....... 
EPSON LO-1050. . 
EPSON LO-2550 .. 
EPSON DFx-5000 


...Call 

. Call 
4299 
. Calt 
. Call 








. . Call 
. Calt 





Okidata 320... 

Okidata 321...... 

Okidata 390... . 

Okidata 391....... ..... . . 638 
Okidata 393 ....... 928 
Cilizen 120D 00... eee 158 
Citizen 186D... bie... eee eee 168 
NEC P2200 2 ove esse cinnnes $358 
NECP5200 .. . $28 
NEC P5300 ... ...... 


Toshiba 321SL.... 
Toshiba 34t SL... 
Toshiba 351 SX.... . 


Diconix 150 Portable .......... $308 





Daisywheel Printer 


40 CPS Parallel and Serial.... *248 


Hewiett Packard DeskJet 
DeskJet ..-...... 
128K PDP Desk RAM.. 
EPSON emulation cartridge .. 
TMS RM-HELV Soft Font. . 
WIM: CARING GO eis cyeccere.n cicss arn sse 





Hewiett Packard LaserJet 
LaserJet I]. 4 Call 
25 in One Fonl Carlridge .. .. ‘398 
4 MB card w/o memory .. 

1MB mamory card..... 
2 MB memory card... 
4MB memory card. 
Toner cartridge ................ 









Buffers 
Ouadram Microtazer 8K .... 
Ouadram Microtazer 64K . 
Quadram Microtazer 128K .. 
OQuadram Microfazer 512K .. 


Logicat Connection 256K ... 

Logical Connection 512K 

Joystick 

Kraft 3 bulton Joystick ......... 318 
Kraft Deluxe Joystick .......... 328 


Piotters 

Roland DXY-885 ..... 
Houston Insteuments ... .. 
Hewlett Packard all models 
Cal Comp all models.......... 


Scanner 

Logitech Scan Man ..... 
Oiamond Flower 3000 . 
Princeton LS-300 .. 
Hewtett Packard ScanJel_ 
Microtek all models 3 
Dest 1020-2020 ......... 14... 











Digitizers 

Summa Sketch 12x 12.... 
Summa Sketch 12 x 18.. 
Kurta all modals .... . 
Cal Comp all modals.......... 





Mouse 


awith Software... ... $29, 


LogiTech 
LogiMouse Bus... 
LogiMouse Serial . 
LogiMouse Hi-rez 





Mouse Systems 
PC Mouse wilh Paint........... 88 


Microsoft 
Mouse w ‘Paintbrush 
Mouse w/CAD ...... 
Mouse w/Window 


Compiete PC 
Complete Hand Scanner ...... $178 


Complete FAX 9600 ........... %458 
Complete Answenng Machine .‘248 


Switch Boxes 
Parallel or Sarial 








4 way ABCD.... 
5 way ABCDE . 

Crossover X ... ...... 
AutoSwilch 3 way 
AutoSwitch 6 way 








Cabies 

GP HUM OF. retete:.raresasereinreteis srecscuca sane 42 
10° printer .. oe 18 
25° prinier .. . 28 
9 serial........ 518 
25' serial . ert) 
50° serial . 138 
100° seriat . 58 


Keyboard extender .. 
Monitor extender ... : 
Printer extender................ 16 


/Modem $48 


Modems 

1200 inlernal w/software ....... °48 
2400 inlernal w/software ....... 98 
1200 external... .... 88 
2400 external. ..... . 1589 
2400 PS. 2 internal .. .... 178 
Intel 2400B for PS 2..... 278 
Intei 

8087 5 MHz : 

8087-2 8 MHz .-.. 

8087-110 MHz . 

80287-6 8 MHz 











80287-8 10 MHz.. 
80287-10 12 MHz 
80387-16 16 MHz ....... 
80387-20 270MHz wt. 
80387-2525 MHz... ... 
Above board PC 64K .. 
Above board 286 512K .... 
In board 386.... 


Boards 

Monographics w/Parallal 
Color Graphics w/Parallel . 
EGA card. 

VGAcaid ... 

AST EGA Par/Ser/Clock . 
Duat game port........... 
XT 1/0 Par/Ser/Clk/Game.. 
AT 1/0 Par/Ser/Clk/Game.. 
360/720K 12/1 44 MB FOC 
AT FDD/HD controller .... 
XT Hard Disk controllar . 
AST SixPak Plus ........ 
AST XFormer..... 3 
Paradise auto EGA.. ae 
Paradise VGA...............5- 


Surge Protection 

tsobar 4 outlet... .............. 48 
Isobar 8 outlat.......... +3368 
Isobar modem prolector. 2 24 
SL Waber 6 outlet............. 18 


Trippiite eee Peekup 

450 Watt UPS... oe $398 
750 Watt UPS....... . 1498 
1200 Watt UPS............ ‘698 


Trippiite Line Siabiner, 

600 Watt LC . i Ry 
1200 Wall LC . 
1800 Watt LC 


Accessories 
Kensington Master Piece 
MicroSpeed PC-Trac Ball . 
Vertical CPU stand.... ... 
Keyboard drawer. . 

Monilor Tilt-n-Swivel 
Printer muffler 80 . 
Printer mutfler 132 
Printer stand 80. 
Printer stand 132 



















JADE COMPU TER 


Place orders and use our technical support toll free! 


Continental U.S.A. 1-800-421-5500 inside California 1-800-262-1710 


Fax machina 1-213-875-2522/Ali olhars 1-213-973-7707 


We accept checks, credit card or purchase 
orders from qualified tirms and institutions 
No surcharga on credit card orders CA. TX. 
GA & AZ. residents add sales lax Prices and 





IMRT EA 
egies 


CIRCLE 243 ON READER SERVICE CARD 


availability subject to change wilhout notice 
Shipping and handling charges via UPS 
ground 50¢/ib. UPS air *1.00/lb Minimum 
charge '3 00 














PRINTERS 
—EPSON— 
LX-800 .. $1a4 
FX850...... 339 
FX-1050 . ed | a a) es 
bases oh pid LOTUS 1-2-3 3.5” OR 5.25” DESKTOP at 
eee te $295.00 PUBLISHING Faia 
LQ-1050 .... .... . ne —PIICEON— 1 MB Memory for HP Laserjet It $339 
LQ-2550...... 929 COMPAQ MEMORY MODULES 2M6 Memory for HP Laserjet tl 678 
OFX-5000 ............ 1359 FOR DESKPAO 386/20-25's Microsoft Senal Mouse 105 
4 M6 MEMORY MODULE Microsoft Bus Mouse 108 
—CITIZEN— $1975.00 
100D.... .... 178 —SOFTWARE— 
pee oy od +4 Microsoft Word 4.0 . $219 
ed ade ie ne Microsoft Excel for Mac 1.5 259 
MSP-40 ........... 289 
Multiplan 4.0 129 
MSP-45 .......... azo Aldus Pagemaker 400 
MSP-55 a9 Adobe Illustrator Window 395 
Xerox Ventura Publisher 519 
Premium/286-MDL 90 i —HARAD DAIVES— 
Premium/286-MDL 120 36 ite aacohttoner 2209 
Premium/288-MDL. 140X 30 MG wicontrotier 290 
Premiun/286 MDL 170 20 MG odctasslier “6 
Erdem 200 MOL Sok 21 MB externel Mac Bottom 709 
Bamelage 206 Ors 32 MB external Mac. Bottom 758 
Dempage 208 512K, 45 MB external Mac Bottom. 1058 
Rampage/2 286 0K 
Rempageiz:20e 512%. —TAPE BACK UPS— 
—NEC— 20 MB for ATIXT $329 
20 MB for PSI2 329 
NEC Powermate 1wi40MB 40MBforPS2 419 
40 MB for AT 450 
Complete Systems Available * Quantity Pricing Available 
PO. BOX 23666 * TAMPA, FLORIDA 33623 800 537-4331 10 MB External AT/XT 329 
MONDAY - FRIDAY 9:00 A.M. - 6:00 P.M. EST. 20 MB External ATAXT 385 








This SectionIs Not Sure About 
For Serious Buyers A Product Or Service 


You've Seen Here? 
We've rounded up all the direct marketers Then why not fill out the 
who want your business and made it y : é 
easier for you to find them in our Direct reader service card right now, 
Marketing Connection. send it to us, and you'll receive 
ae ea quickly a the he PC ; more information directly from 
products and services, the right price an 
the right vendor, right here in this special the vendor or manufacturer. 
section. 
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* COMPETITIVE PRICING - PROMPT DELIVERY 
24 HOUR ORDER HOTLINE CUSTOMER SERVICE (7AM-5PM PST} 
415-592-8097 


ScanMan and 
2/3 Button Mice 


for 
IBM PC/XT/AT 
ScanMan offers a full 


popular applications. SCAN Pictured 


SCAN = ScanMan Scanner... $199.95 
M8 2-Buton, Serial Mouse... . $49.95 
C7PLUS 3-au00n, sonal Mouse. . . . $79.95 
BUS 3-Button, Bus Mouse w/ooard $79.95 


JE1001 477/emMHz (PCA. .... $89.95 
JE1002 4 77/1 0MHz (PCM .... $109.95 
JE3005 ai2mHz ian........ $329.95 


Intel Inboard 386/PC and 


* Upgrade 4 

oa 2366 tr tose than $1,000.00 + Eapand to 2 moganytes 
+ 80387-16 math co-pracessor capability Uses only a 
single slot > S-year warranty 


1B1200 — inocers sse/rc wimeram $999.95 

$4B4020 prvove Boers 286 wisi2nRAM $399.95 

MB4120 nove B0018 286 muntuncion $449.95 
board w/512K RAM 


2400/1200/300 Modems 
Datatronics 


‘J ‘command compat: 
ibte + Bell 103/212A com- 
patible - Auto-diat/auto- 
answer + FCC approved 
J-yaer warranty > Includes 
MaxiMtite Communication 


4008 ee perp ms oath 
1200/3200 Baud External Modem... . 
2400E  2400/1200/300 Extemal Modem... 


Jameco IBM PC/XT/AT 
Compatible Keyboards 


E1018 Pictured 
JETOTS stencard af syout xan .. $59.95 
JE1016 Enhanced teyout ox1/AN ..”.. $69.95 


RAM, V20 & Intel Math Coprocessors 
536xt (1509). $258 
262.144xt (100ns). 


ue Funds en, 
Shipping: Add * Add 5% plus $1.50 Insurance 


“California Residents: 
Add 6%, 642% or 7% 
Sales Ta 


Rs) 
* Customer Service (415) 592-8121 


WOTLINE (418) 
* Technical Assistance (415) 592-9990 


¢ QUALITY PRODUCTS 


AMI 80386 AT Compatible 
16MHz and 20MHz Motherboards 


Expandable to 2MB (Zero-K included} 
of 32-bit RAM with expansion board 
(incheded) 


° Expand an additional 8MB using the 


E3025 Pictured 


JE3020 temyz 8036 AT Compat. Motherboard $1399.95 


JE3025 2omuz 20386 AT Compat. Motherboard $1699.95 
JE3030 — 6MB iZero-K) Daughterboard. ......0..+++- $299.95 


IBM COMPATIBLE DISPLAY MONITORS 


12" Amber Monochrome — 
TTL input, High Resolution (PC/XT/AT) 


AMBER............. $99.95 ] 
14° RGB Color — CGA Compatibie 


Amber/Green/Color Switchable, 640 x 
200 Resolution (PC/XT/AT) 


CTX2410. . - + $279.95 
14" Fe, CaN eGn Comms Tabane aa ee Res pel 
T5154... eee ceeces + $399.95 


14" Multiscan Color - VGA/PGC/EGA compatible, 800 x 600 Max. Reso- 
lution (PCACT/AT) 
TM5155... ... $549.95 


EGA/VGA MONITOR AND CARD SPECIALS 


14" EGA Monitor and EGA Card - ia EGA compatible, 720 x 350 Max. 


Resolution — displays up to 16 colors {PC/XT, 
JE1059 SAVE $40.00!............ sistesstersis ie $519.95 


13" VGA Monitor and VGA Card - VGA compatible. 800 x 560 Max. 
Resolution — displays up to 256 colors (PC/XT/AT) 
JEVGA. . . $649.95 


JAMECO IBM PC/XT/AT COMPATIBLE CARDS 


Sei 
isplay 
Cards 
JE1050 
JE1052 


Mono Graphics Card w/Printer Port (PC/XT/AT).. 
Color Graphics Card w/Printer Port (PC/XT/AT), 
JE1055 EGA Card w/256K Video RAM (PCAT/AN $169.95 $1 59.95 


JE1071 Mat vo iat Ge 2 Cantvolier 


Multifunction, 1/O and Expansion Cards 
VO Card with Senat, Game, Parallel Printer 
JE1060 Port and Real Time Clock (PC/XT), 
JE1061 


RS232 Senat Half Card (PC/XT). 
JE1062 


S232 Serial Half Card (AT) 
JE1065 


VO Card with Serial, Game end 
Parallel Printer Port (AT). 
JE1081 


2MB of expanded or extended memory 
(zero-K on-board) (AT. sees cece cece cs cess $119.95 


Sie oF @xpanusd oF GxisnUeU Memory, Parane prey 
port. serial port and game port 
zero-K on-board) (Al 

ppy and Hard Disk Controller Cards 
JE1041 aes Hard Diak Gontrolter Card (PC/XT).» » . - - - $79.95 
JE1043 _360k/720K/1.2MB/1.44MB Floppy Diek Cont (PC/XT/AT) $49.95 
JE1044 360k Floppy/Hard Disk Controller Card (PCT). ... $129.95 


360K/720K/1_2MB/144MB Fi friard Disk 
JE1045 Controter Card (AT) eee $149.95 


IBM PCIXT and AT Computer Kits also available! 
$20 Minimum Order 


Mali Order Electronics Workdwide 


JE1082 


1355 Shoreway Road, Belmont, California i 
882-8097 + The Following Phone Li 


CIRCLE 346 ON READER SERVICE CARD 


415-592-8121 


©1988 Jameco Electronics 


Are Meraitate 
* Credit ‘Department ( (415) 592-9983 


= MMC 


Pa aSwOOENGR 


Star Multi-Font 
Dot Matrix Printer 


starr’, 


Deaseavee 


NX1000.........0.05+-+-. $199.95 
3.5" PC/XT/AT Compatible 
Disk Drives 


3.5" 720KB - Mounting Frame 

inched (POMTIAT) Seow sicees 
3.5 144MM» Mounting 
inchuded (PC/KT: 


MFISSB aT) "grages $129.95 


SY Seagate 


20, 30, 40 
and 60MB 
Half Height 
Hard Disk 
Drives 


+ 32 SMB formatted Anche Savea space and 
feducea power consumption - Easy Installation 
+ Pre-tested and Tow level bormatted 
SA30. 


$999.95 $379.95 


bui0 40MB Tape Back- Upand tape $348 35 


Jameco 5.25" PC/XT fag we, 

& AT Compatible s 

Disk Drives Salma. 
61022 (Pictures) 


YE1020 s00n aieck nat. pcrran...$ 89.95 
JE1021 s60x voige nat pcrxtian)...$ 89.95 
E1022 1.2000 weige oxi rcrxtan .. $109.95 


SRS oe 
Send $2.00 Postage a a 
FREE 1989 CATALOG 
FAX Numbers: 415-592-2503 
or 415-595-2664 


Telex: 176043 
From TAM-SPM PST: 
« All Other Inquiries (415) 592-7108 





PRODUCT CATEGORIES 


HARDWARE 
ADD-ON-BOARDS. .405 


CABLES 
COMMUNICATIONS 406 
407 


COMPUTER 
SYSTEMS 407, 408 


DISK DRIVES 408, 409 


SOFTWARE 


ACCOUNTING 411, 412 
BUSINESS 


BUSINESS PROJECT 
MANAGEMENT... .412 


BUSINESS TIME 
MANAGEMENT .. . .413 


COMMUNICATIONS 413 
CONSTRUCTION. . .413 
DATA BASE 

DATA ENTRY . .413, 414 


DESKTOP 
PUBLISHING 


EDUCATION 
ENGINEERING 414, 415 


ENTERTAINMENT/ 
415, 416 


FINANCIAL .. .416, 417 
FLOWCHARTING 417 
GRAPHICS 

HEALTH 

INVENTORY 


MAILING 
PROGRAMS 


MANUFACTURING 418 


DISKETTES 


EXPANSION 
UNITS 


MEDICAL 
MUSIC 


OPERATING 
SYSTEMS 


PREVENTATIVE 
MAINTENANCE .. .419 


PROGRAMMERS 
419, 420 


PUBLIC 


DOMAIN 420, 421 


REAL ESTATE 421 


RELIGION 
SALES 
MARKETING 
SCIENTIFIC 


UTILITIES ... .424, 425 


WORD 


PROCESSING 426 


PC MAGAZINE # JANUARY 17. 


MISCELLANEOUS 
ACCESSORIES . . . . .426 


BAR 
CODING . .426, 427, 428 


BOOKS/CATALOGUES/ 
PUBLICATIONS . .. .428 


BUSINESS 
OPPORTUNITIES. . .428 


COMPUTER 
INSURANCE 


DATA 


CONVERSION 428 


DATA RECOVERY 
SERVICES 


DISK 
CONVERSION 


DISKETTE COPY 
SERVICE 


TRAINING/ 
TUTORIALS 


RATES AND INFORMATION 


PC Magazine Marketplace is a special economical section for 


product and service listings. 


Listings are grouped by category and sold by column inches. Sec- 


ond color option available. 


Standard Directory Listings are also available for a minimum of 4 
issues al $575 per issue ($2300 total). 


For additional information call 212-503-5115, 


MARKETPLACE ADVERTISING 


STAFF 


PC Magazine, 3rd floor 
One Park Avenue 

New York, NY 10016 
Group Sales Director 
Kathryn J. Cumberlander 
Group Sales Manager 
Daniel L. Rosensweiz 
Support Manager 
Monica B. Dixon 


Sr. Advertising Coordinator 
Linda Annis-Lopez 
Advertising Coordinator 
Wanda D. Brown 
Production Director 

Anne Brockinton 


Production Coordinator 
Robert Clark 


ACCOUNT MANAGERS 


Sentor Account Manager 
Glenda Campbell (212) 503-5118 


Kenneth Nova (212) 503-5175 
WY. FL. VT. NH. (CA 93996 DOWN? 


NY. GA, PA. VA. DC. OH. AK. WY. MA Michael Brooks 1212) 503-5125 


Jennne De Simone (212) 503-5156 

TX. MN. WI, AR. NC. IN. RI. DE. SC. 
LA. ID. MT. OVERSEAS 

Kathleen Morris (212) 503-5176 

UT. TN. NB. HI. (CA 94000 & UPT 


ML. CT. IL. KY. ME. OR. OK. AL. 
MO.NM.1A 
Jonathan Adewumi (212) 503-5117 


NJ. WA. MD. AZ. CO. NV. MS. KS. 
ND. SD IAL. CANADA) 


1-(800) 825-4ADS. 


TSE SAY: 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


AU EOE 


HARDWARE/ADD-ON-BOARDS 


SLOTLESS TIMEKEEPING 

Every IBM and Apple // computer re 

needs a clock. The ClockPro 1 

keeps perfect time and doesn't 

waste a valuable slot. It's easy to 

install and works on any IBM PC, XT, AT, 

Apple fie, Hc, }[+ and all compatibles and 

IS covered by 2 full 10 year warranty and 

30-day money back guarantee. ADD $250 FOR SHIPPING 


TO ORDER: 1-800-458-5448 © VISA & MaaterCard accepted 


A 10670 Treena St., Suite 10, San Diego, CA 92131 
APRICORN CIRCLE 551 ON READER SERVICE CARD 


Never enter time and date again. 
joe It $49.95 Slotless Clock-Calendar 


® Compatible with most computers. 
» © Easy to install. 
_ ® Replaceable battery. 
¢ 30-day money-back guarantee. 
© Great gift idea. 
To Order(817) 540-0938 
Or write to Microsync 
2107 West Euless Bld. 
Euless, Texas 76040 


Please add $2 50 for shipping & handling 
CIRCLE 652 ON READER SERVICE CARD 


THE X-BANDIT 4 EMS 4 
For XT/AT Enhanced, expanded memary utiliz- 
Ing LIM 4 O specificalions Segmented memory 
Mapping, split memory addressing 2 mb in 
one slot 8 mb total Spooter, RAM disk auto 
conliguration software, manual, warranty all 

REAL VOICE Digital Recording included $195 

for your PC, XT, AT or Compatible TELETEK ENTERPRISES, INC 

@VOICE MAIL SYSTEM paver huge 


Sacramento, CA 95838 
@ TELEMARKETING (816) 920-4600 


@SMARTEST ANSWER 


MACHINE a 
@AUTODIAL-DATABASE CD-ROM 


@VOICEPAD™ 
- Vaice for your Programs 
@PROGRAMMER'S CD-ROM Drives and Titles 
' TOOLKIT (optional 79") Dries (edy t ro a 
ii Huachy kk 
‘2 card, software, cables, & speaker ae or Amick at re 8 
SE 269% +sen OD Delve/Title Combo: 
Peaso Samer et het ie 
Bookshelf or Science & 
(415) 652-9600 ee eh decom ead 
Talking Technology, inc. je Photography oc &Moc) 1179 
4383 Piedmont Ave Suite 8 oe 
patics 
Oakland CA 94611 Beeocvicn 
CIRCLE 553 ON READER SERVICE CARD Constainon Papers ar Esectronic Bible 69 
ClubMac os Educorp (for the Mac) 


(916) 927-7684 FAX 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 


Hundreds of CD-ROM fitles, Free catalog. 

Bureau of Eves inte Publishing, 

121 Norwood Ave., Upper Momsclir, 
rome 


Call (212) 503-5115 
or (800) 825-4ADS 
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CD-ROM/WORM OUTLET 


SAVE WHILE SUPPLIES LAST 
HITACHI Discounted 
BOOKSHELF PHeUates CALL 
THE SIBLE LIGRARY $390 
AND TOSHIBAII 


DISCOUNTED GROILERS McGRAW HILL SCIENCE SUPERMAP PC-SIG 
US ATLAS GEOVISION ANG MANY MORE! 


CALL 1-800-543-1734 — ANYTIME 


(716) 852-6711 ONEDAY SERVICE  C.0.D ACCEPTED 
JASON ENTERPRISE cm 
: 5459 Main St Wiltamsvilie NY 14221 


CIRCLE 555 ON READER SERVICE CARD DEPT PCM 


CABLES 


Parallel Printer 


_Far biol a oe.’ , 
sade sel tek uae ey aa oF 


- 


PUT YOUR PRINTER UP 
TO 300° AWAY! 


NEW LONG RANGER™ PRINTER 
j EXTENOER AND BUFFER 
pee oc aL © Uses standard 4-wire phone cable with modular 
plugs, up 10 300 (1 cable included) 
eet aes $, pte 215 pg ) or BAK pg bur 
SSPOOLERS: No power supply needed 
. & Wore with PCIXTIATIPS2 paratel 
© Guaranieed compatibie with all software 
WOnter Specify stack number quantity & © Eyal merrily 0 capone ah ae 
LONG RANGER EXTENOER $119.95 
LONG RANGER W2K BUFFER: $159.95 
LONG RANGER W/64K BUFFER $199.95 
Orders. CALL 1-800-367-8479 


sieansiie | | RANGER 
FREE CATALOG 30 day meney back querantes! 
== BG ti see rasa gab SE RANGER TECHNOLOGIES, INC. 
2295 FIRST ST #119, SIMI VALLEY, CA $3065. 
(805) 583-8847 


CIRCLE 568 ON READER SERVICE CARD 


int 
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PC Magazine Marketplace 
the uflimate target market! ™ AN | 
nS 

The brand specifiers who read PC Mags 
waite don't fave thy: tiene te ahope arenied, 
Uber only concern is getting what they need Companion” allows you to 
2s quickly is pnssible add an extra keyboard and 
They'l DIRECT their attention ta Monitor up to 250° from your 
PC Magasine Marketplace PC system unit. 


Now available for 
* VGA and PS/2. * 


sents a fast, easy und cust effective mothad DEALER PROGRAM AVAILABLE 


of product acquisition They knew it will PRI T, 
have the products they need and Lhe infor ICES START AT $219.00 


mation they want regarding price, vilume CYBEX CORPORATION 
discounts, speeificathins and delivery 2800 H. Bob Wallace Ave. 

if you think that your business can bene Huntsville, AL 35805 
fit frover the! TOUS brated specifiers wher (205) 534-0011 
read PC Maguzine — YOU'RE RIGHT? CIRCLE $89 OW READER SEAVICE CARO 
—— 


For them PC Magazine Marketplace’ 
Direct Response/Display Ad format repro 





‘So Lake WRECT action and call 
(202) 503-3115 ac (900) X25-4ADS 
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COMMUNICATIONS 





‘Geod 
serformance 


ofegant design, 
few price, 
simple a 





| Invisible Network. 


® Includes al} hardware and sottware—nothing extra 


compatibitity.” 
“PC Week 


1 
Network is a dara 


“Ajay louse. 

thighly 

a recommend it.” 
Tipatible with NETBIOS. IBM- PC LAN -Data Based 

j Netware Advisor 

and 30-day money-back guarantee 












ty 


Model 100 Morel 200 Model 200A 
Compatibiity IBM PC XTAT IBM PC XTAT IBM PS!2 
Micro Channel tnvisiote 


Software, inc. 
07 Mbp 1B Mbps 481 47th Ave. 


$299 O0ea $399 OC 








$199 00 ea San Francisco, CA 
gaiet 
For more intormation call (415) 221-0916 or write (415) 221-0918 


CIRCLE 560 ON READER SERVICE CARO 


TOSHIBA LAPTOPS ‘ 


Bee Cy) 
$1329.00/1549.00 
ZOOL iba. $2199.00/2399.00 
‘E3200. $3640.00 
$4649.00 


Murata MI/1200/1600....$ 695/Call 
Ss A N YO COMPUTERS JRicoh 07/10/20 CallCail/$1595 
$ 995.00 [Toshiba 30100 / 3300 ...$ 935/Call 
Ram $1075.00/Catl 
Sharp FO 300/420........$1095/$Call 
Sharp FO 220/550........ Call Lowprice 
00 {Sanyo SF100/SF200 ..$ .$995/1195 
Terms: Prepayment Prices Visa M/C (COD+2% Restock 20% prices can change. 
T.P.C. 12603 Hoover St. Garden Grove, CA 92641 


Rent*Buy*Lease 800-444-3199 Fax 714-891-1202 


CIRCLE 561 ON READER SERVICE CARO 


MACHINES 


Par away and your comraier fe off! PheneBeot lets 
yeu "be there”... all you seed is a PhoasBeot and 
modems to power up your computer systenn. 

© @ ring pickup lem you share s voice line 

© Built-in hardware security cede 

© Six outlets, 19 Amp capacity 

* Surge protection for bath ‘AC ond Telephone line 


Only $395, includes utility disketie with examples for 
fooding software packages, 


CYBEX CORPORATION 
2800 H. Bob Wellace Avenue 
Huntsville, AL.35905 
(205) 534-0011 
CIRCLE $62 ON READER SERVICE CARD 
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’ BETTER 


NOBODY DOES 


MACHINE'S 
Factory Warranty 
Immediate Delivery 
Full Training 
Installation 
Low Discaunt Prices 


CALL NOW 
FAX OF AMERICA 


America’s Low Price 
FAX Distributor 


1-800-342-3299 
IND. Call 249-256-7019 


ADD ASECOND USER 


to your XT/AT/386 
Daas * 


® Two users can work simul- 
taneously under DOS on 
same or differant programs. | 
© Use any off-the-shelf DOS. Pat 
program. 
a SHARE file, data, modem, 
math co-processor, pointer 
and other peripherals 


© Simple to install, easy to use. ya. eS 





ae ie 


lore 
ee a eae 


ZAKI @ 420 Maple St. ¢ Martboro, MA 01752 
CIRCLE 564 ON READER SERVICE CARO Call (606) 480-0201 © FAX (508) 401-0595 





cost elfectwe You can dehver intormation anywhere in the continental U.S. 10 
seconds to an unlimited number ot locations. You control authorization to 
receive your transmission. 5 T.A R provides you with everything you need. 
S.T.A.R. will help you get started. Call us today at (801) 225-7000 
Satellite Technology And Research 
530 SOUTH COMMERCE ROAD, OREM, UTAH 84058 _ FAX (801) 225-1660 
CIRCLE 565 ON READER SERVICE CARD 





Toshiba 
Panasonic 


>Sharp @ Murata 
Brother 


TO PLACE YOUR 
AD IN 
PC Magazine 


B4K nner Call © 258K ... Call 
Processors Intel ........1.... Call 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


Panasonic-KP4450 .. $1509 
Princeton Graphics 
1-800-243-7775 


illinois 312-394-3334 
FAX# 312-394-5235 
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LORY 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 .. . 


PC-HOOKER 


A powerful and easy touse connec- 
tivy tool that lets you hook together 
any two 1BM PC compatible 
computers and transfer files neither 
direction at speeds exceeding 
115,000 baud. 


Faster than Lap-Link™ 
Easier than Bridge 


Connects any two PCs 
Serial and parallal 
Exceeds 115,000 baud 
Two way transfers 
DOS organizer 

Full text editing 

Talk mode 
Hayes modem support 
Print facility 





Universal ceble 


PACIFIC COMPUTER 
5%" end 3" disks 


7025 Del Mar Ave, «5. 
San Gabriel, Calitornin 91776 
(FAX) 618-29% 62 


(HIN) £71-SS4M (Te 
{800} 421-1102 {IN CA) 
(io) FANT (OMT CAL 


PS/2 ready 


Complete only $59.95 
To order call 1-800-888-8455 


AMIGA 


1800 Busse Highway, Des Plaines, IL 60016 
Lag-Link 4s © trademart of Teavehng Software Inc 
CIRCLE 568 ON READER SERVICE CARD 








FAX h MACHINES 385 
Sharp FO 300/500 
Murata M1200/1600 
Savin ti til VV 


call 
call 


© COMPUTERS # MODEMS 
@ PRINTERS © H/F DISK DRIVES 


CALL FOR BEST PRICE 


US Data Link 
414433 Pickwick Lane 
Garden Grove, CA 92644 
Nationwide — 4-600-872-8320 
Califomia — 744-839-5419 
FAX:744- 839-5036 
CIRCLE 569 ON READER SERVICE CARD 


REE 


LOCAL AREA NETWORK & Cellular Phones 
information and literature. | ie ‘Others copy our ads 
WARNING: Don't bu jovell or ut AOL oUF service 
other networ pont fall minute 


and ai ing ¢! nat ex til ptions 
show ofa Poe ey | 
ol Ol 


angi ars. 
MARYMAC ne (W/1M BONS $1600 (W/1M BONS $1900 
tape leave addiess.on mach ine) = Mf MARYMAC nousrmes me ONLY $1300 ow/s 51 15.3) ONLY 1 $1680 $1153 11 CONTROLER 
receive woo rehensive 22511 Kaly Fwy, *BO286-12 CPU, B/I2MH2z °S12K 120 04 RAM 

eerstute ackage Pat our Katy (Houston) TX 77450 “legal Phoenx BIOS | *Clock/Calendex W/B LOC erisiGuiibash ome 

recommendation and advice 1-713-392-0747 FAX (713) 574-4567 *Ful Sze Caso w/B som = “*H/H Coneoller, 12 FD TEAC 360K/720K/1 44 MED $0573 torsta0 
about may ye ihe Ss. *OWPS “Enhanced KB ST251 1/5T277R/ST4096 

(4145) 637-2385 iat 7 il = “80287 Socket *SANSUNG Monitor 120024 = $75/3 145 
: LOOT SS1251 (28M Ore) GP Cord 

__GIACLE 570 ON AGADEA SERVICECARO | IRCLE 573 ON READER SERVICE Un 








ES? 


@ Phoenix BIOS 
@ 12 or 16 MHz, 0 wait statea 
Expandable to 1 megabyte 
On board clock and calendar 
Digital speed diapley 
Hardwere reset & turbo sw. 
5-Dr. capecity with 3-Dr. open 
200 watt power supply 
12 MHz 16 MHz 
Bare Bone 490.00 645.00 
Comaa with: 
@ Zero K RAM 
w1.2M Hoppyigil drive 
@ Floppy/HD ct: 
@ 101-key ieee 


770.00 925.00 
Fa Oncor (800 40-507 

nm 
dAWIN COMPUTER PRODUCTS 


4) 990-2097 
We stock over 100 lieme of peripheral 
cards, please write for our price liat. 


CIRCLE $72 ON READER SERVICE CARD 


HADNT AT RUHL 


of Discounting 
Computers 
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TaSTIEE aaa looks Forward to the future — 

ANY PRICE BEAT! No matter 
what! We'll do sai! 
possible to BEAT ANY PRICE! 
Call today and tell us your BEST 
rice Dn any item and we'll 
eat it! 
PURCHASING FOR YOUR COMPANY? 

CORPORATE ACCOUNTS 


WEOONTHAVENT. WELL GET 
SMITHFIELD INTERNATIONAL 
1517 Lexington Plymouth, Mi 48170 

Telephone: (313) ee a 


CIRCLE 574 ON READER SERVICE 


IBM PS/2’s 


Up to 41% off! 





1-800-GO TO PRC 


ol GREAT PRICES 


MODFt Fafetarsia 


MODEL 
MODEL 


50-021 3,595 
60-041 5.29) 
60-071 6,295 
80-041 6.995 
BO-071 8,495 
80-111 8,995 
RO VWI 11,905 


MODEL 
MODEL 
MODEL 
MODEL 


American Micro Computer Center 


Highest Quality Components 
Knowledgeable & Courteous Personnel 
Full Line Computers & Peripherals in Stock 
Get it all at 





289 Griffin Road - Suite #4 
Ft, Lauderdale, FL 33312 


(305) 985-9406 


CIRCLE $78 ON READER SERVICE CARD 


PRC Technology Inc 
Telstar “A 


-) pe 


IN CALIFORNIA, CALL: 3-618-350-8810 





CIRCLE 577 ON FEADER SERVICE CARD 











12MHz 40M HD COMPLETESYSTEM = 12MHz OW/S 65M HD (RLL 1:1) 









£30 Dey Satistaction 


CIRCLE 576 ON READER SERVICE CARO 
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Via 


COMPUTER SYSTEMS 


Also Available: 

e@ IBM PC, XT, AT 

e@ PS/2 Models 60, 80 

e@ Compaq Portabie iii 

e@ Compag Deskpro 386 

e@ Macintosh SE, Mac il 

e Aas Laser Writer NT 

e HP LaserJet Series il 
And Many More! 

800-727-3685 


Ol Computer Rental 


#1 Computer Rental Company in the U.S.A. 
CIRCLE 576 ON READER SERVICE CARD 


Next day 
anywhere 
in the 
U.S.A, 


MICRO WHOLESALES (713)-772-4160 


LAPTOP SPECIALS 


ZENITH + TOSHIBA » NEC 
+ SHARP - DATAVUE 

The Latest Laptops at Low Prices 

along with a wide Selection of 

Accessories including . . . 

© 5¥0" or 3¥2" Ext. and Int. Driva 
Units For Laptops and Dasktops. 

+ Naw Tandy 1400 LT and Toshiba 
1100 + Internal Hard Driva 
Upgrades. 

+ 1200 and 2400 Baud Modams, 
Diconix Printers and Numeric Key- 
pads For Laptops 

Panalax and Sharp Fax Machines 

For Fas! Retable Service Cal! 

COMPUTER OPTIONS 
UNLIMITEO 
201-469-7678 7 Days 
9AM-10PM (EST) 


CIRCLE 583 ON READER SERVICE CARD 


DISK DRIVES 


tat Mapitor 
XT- 1005 Bs saalinw 
XT-1140 he eon ah 
T2100, dhe oe 


XT-8760 6:0 scxs ae 4395 

+ SD Seagate Specials« 

te W DIGITAL + DTC 

fTRtbex OMT! « ADAPTEC 
« 1:1 INTERLEAVE « 

+ PERFORMANCE SYSTEMS « 

USM DISTRIBUTORS 

1401 Grandview Dr So SF CA 94080 


OB 415-952-5885 Tan 


CIRCLE 895 ON READER SERVICE CARD. 


AST COMPUTERS 

288, Model 80: 512K Ram $1448 
Model 90, 140x, 140, 170 Call 
386, Model 300: 1MB Ram $2006 
Model 340, 360 Cail 
MITSUBISHI COMPUTERS 
MP286, 310:640K,1.2MFDD $1005 
MP386, 300:1MB, 1.214 FOD ‘$2206 
Legtop 280 Computer Cal 
ZENITH LAPTOP 

184HR: 640K, 20MB HD,Des $1905 
Supersport 286, Battery, Dos Call 


CIRCLE 578 ON READER SERVICE CARD 


EPSON PRINTERS 

FX850, 282 cps, a pin, NLO. $00 
Liteon, Fx1060, Exeno, LQ1060 Call 
HEWLETT-PACKARD 
LosecJet Il vetoner $150 
7475A Plotter, 3 pene $1321 
PANASONIC PRINTERS 


10811, 182 cpa, a pin o180 
10801, 1082), 15@2, 1606, 1824 Call 


INTEL MATH CHIPS 
Ail chips (8087, 80287, 00367) Call 


Hours: (M-F) 9:00a-5:30p CST 


COMPLETE AT-286 12MHz LCD PORTABLE: 


@ Inicl 80286 - #/12 MHz ® 640K RAM @ 1.2 MB 
Floppy Drive @ 20 MB Hard Dish @ Senai/Parallel/ 
Game Ports © Super-Twsst Backlit Sercen @ External 
CGA/MGA Monttr Port ® Optional Curry Bag 


$1795 


@ One Year Parts & Labor Warranty 
NATIONAL COMPUTE 


R 
9823 Mira Mesa Blvd. Sun Diego. CA 92131 (619) 530-2446 
CIRCLE 580 ON READER SERVICE CARD 


() Tandy 
COMPUTERS AND 

P PRINTERS ete. 

D _Radte Shaek 

724M CELLULAR TELEPHONES 

ae FAX MACHINES et. 


[> in 30 seconns 
ie RR EY V3 
GUST SERV (G17) $73-4111 
24 hers. FAX: (nn) 573-SAVE 
FORT WORTH COMPUTERS 
= jt 


377 PLAZA. GRANBURY. TX 76048 
CIRCLE 501 ON READER SERVICE CARD 


Computer Systems Disk Drives 


8088 sys 4/8MHZ 640K 20MB = $908 
286 sys 6/10MHZ 640K 40MB_ $1348 
386 sys, 16/20 1MB RAM 40MB $2227 | 
Hardcard 20MB 28ms Seagate 
Seagate 6OMB ALL HD ST277R 
Adaptec 2372 1.1 AT RLL cont 
Micropolis 1325 72MB 26ms HD 
Fujitsu 360K Floppy Drive 81 
Sony 3 5" 1 44MB F Drive 
Samsung 4551 Multisync Monit 
Star NX-1000 Printer 144cps 


DMC 
1204 South St., Long Beach. CA. 90808 


Tol: (219) 422-4444 
Fax: (219) 422-7676 


CIRCLE 582 ON READER SERVICE CARO 


Did You Hear Who's Easy? 


Megamate — easy to use, easy to install, and 
easy on the wallet. Megamate is the 3.5 inch 
1.4 MB drive you can add to any PC/XT/AT. 


$349 


Installs in just minutes. 

© Handles any 35 inch BM disk, 720 KB or 
1.4 MB, automatically. 

= Complete - drive, card, software. 


Attractive and compact, barely bigger 
than a disk. 


= One year warranty. 


MicroSolutions 23% tre He: 


Computer Products _ 818.756.3411 
CIRCLE 585 ON READER SERVICE CARO 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SHS .. . 





DISK DRIVES 
Capacity Flat RateSPECIAL VALID THROUGH 2/15/89 
10-14mb $75 We repair mosi mayor brands 
15-19mb $99 FLOPPY DRIVE REPAIRS 
20-30mb $125 $112.50 FLATRATE $35 and $45 
31-40mb $150 $135.00 90 day warranty on all repairs. 
41-49mb $175 $157.50 5 day tum-around tima. 
50-85mb $210 $189.00 jb TECHNOLOGIES, INC. 
86-120mb $275 $247.50 21011 itasca St. - aF 
121-150mb $325 $292.50 Chstsworth, CA 91311 
Test & Eval $25 Talaphona (818) 709-6400 
ee CIRCLE 566 ON READER SERVICECARO| 
DISKETTES 


Why waste your time 
formatting disks? 


Preformatted disks 
save you time and money! 


Memorex « Nashua « 3M 
5"/4" (from 48¢) » 51/4" HD + 3/2" = 3'/2" HC 
forieCeiSicn-mceley.§ a 


1-800-321-4668 


In Colorado (303) 423-0371. Open 8:00 to 5:30 
Mountain Time, Monday—Friday. 


FV AS 


ALF Products, 3940 Youngfield St., Wheat Ridge, Co. 80033, 


CIRCLE 567 ON READER SERVICE CARD 





PC Magazine Marketplace 
the ultimate target market! 


en Clee) 


Ther Tl DIREIT ther attention te PX Magazine Marketplace 


1s Wer 


Tess 


thalcan bane 4 wettest te at alle venine 


So take (RECT action and call (212) 903-3115 of (800) X25-44l1 


PC MAGAZINE 








8 JANU 


409 


DISKETTES 


BUY QUALITY 
tg 


5%" DS/DD BOe 


100% CERTIFIED 
LIFETIME WARRANTY 


basad on quantity of 250 on bulk 


800-222-0490 


In NJ 201-462-7628 


24 HOUR SHIPMENT @ 


MEGASoO/t 


PO Box 710, Frsehotd, NJ 07728 
Full service duplication teciity 
CIRCLE 888 ON READER SERVICE CARO 


GLOBAL 
CATALOG 


148 paga guids 
to computar furniturs, 
supplias and eccessories 


Dial Toll-Free 
1-800-8-GLOBAL 


<GLOBAL 


COMPUTER SUPPLIES 
45 S, Service Ad . Dept PC 
Planview NY 1 
CIRCLE 589 ON REAOER SERVICE CARO 


EXPANSION UNITS 





Name Brands * Low $$ 


EXPANSION BOARDS 
AST Sixpackplus (64-384K) 
Advantage (128k-1 5M) 


Advantage2 366 for PS2 80 WOK $429 
Rampage (Ok-2M) $189 
Rampage 286 (512k-2M) $409 
Rampage2 286 for PS2 50/60 Scal 
Intel Above 286 XTIAT (512k-2M) $97E) 
Above PS 286 (512k-2M) s$40¢ 


Above Board 2 for PS2 S060 (Ok 2M)$275 
inboard 386 PC (iM) S$calt AT (ok) $949 
Duadboard (0-384k) $129) 
GRAPHICS CARDS 
HERCULES Mono $169 
DUAD Prosync $219 
HARD DRIVES 
SEAGATE Kits trom 20mb. 
MINISCRIBE Kils trom 20mb 
PWS Hard cards from 
MEMORY 54k 256k 1MB Simms ModulesScall 
FLOPPY DRIVES: Toshiba for 
PC AT $89 12MB $99 
External 5 14'' dnves for PSZ 
CDMPUTERS AST SAMSUNG 
Tape Backup Maynard Everex 


ATLEDA $189 
VEGA Dix $219 


VLM Computer Electronics 
10 Park Placa, Morristown. NJ 07960 
(201) 267-3268°Visa, MC, Check or GOD 


CIRCLE 590 ON READER SERVICE CARD 


ARY 1? 


1989 


EXPANSION UNITS 


_DYNAMIC RAMS _ 


SIMM coi $CALL 

AMBIT tom $36.00 

5142560. $39.00 

41464 som $14.75 

41256 2 $12.25 
YM 41256 is 

51258 wm $12.25 








reery af tabatry CA 817 oan 1b 300-7 





hina 
(200) esz-aaes « (600) 682-8141 
toncyamue meas vouan vecnet 
Ses See eae, 
Ta pm eee aI 





IC; PROMPT. DELIVERY!!! 


OUTEIDE OMLAHOMA NO DALES Tut 
DYNAMIC RAM $ 


Factory Now. Prima P 


(918) 267-4961 


CIRCLE 982 ON READER SERVICE CARD 


ROM UPGRADE CHIP FOR 
ORIGINAL IBM PC 
This is the hard to gat IBM upgrade 
ROM thatallows youroriginal PC to 
utlize the full 640K of RAM and 
allows your PC to recognize and 
use a bootable hard disk These 


are authentic IBM chips - not pulls 
ONLY $49.95 EACH! 
tNo MK 36C35) 
1501476 IBM 81-83 


Sec ant PC PROOUCTS 
er Kalsksue f Ave #3-133 
Honolulu, H! 96828 
TELEPHONE: toe. 946-1808 
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HW/Expansion 


Units 


CONTINUES... 





MARKET 








EXPANSION UNITS 


PERIPHERALS 





CALL DRAM CO. 


— Lowest Price in Market 
— Volume Diecounte 
— 100% Guarenieed 


Dynamic RAMS 
1M 120NS, 100NS, OIP & SOJ 
256K 150NS, 120NS, 100NS & SONS 


64K 150NS, & 120NS 

Policy Pnce subyeci io change 

Min order $20, MC/VISA add 4% 

CA residente add 6 5% sales tax 

nie Ground $5, ar $7 (1 Ib) 
all tor lowest price in he market 

~ (415) 398-2987 
Open M-F 8-8 
PO Box £90127 SF CA 94150-0127 
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PERIPHERALS 


TAPE SYSTEM 


FOR IBM PC XT AT 


+ Mainframe to PC Oata Transter 

= High Speed Backup 

» All Software, Complete System 

= Service end Sapport, easy 
Installation 


call (818) 343-6505 or write to 
Corp. 


lofe] ag fe, 


CIRCLE 585 ON READER SERVICE CARO 


PERFORMANCE PERIPHERALS 
for 


TOSHIBA LAPTOP COMPUTERS 


‘© 2400 bps Expansion Card Internal Modem 

with RJ14 and DB-9 COMMS-2 ports (for 
the T3100, T1200, T1100+ , T5100); 
M24E a 


© 2400 bps Internal Card Modem with RJ11 
and DIN 8-pin Acoustic Coupler jacks (for 
the T1000): M24) 1] 
© COMMS-2 Expansion Card: S232E $198 
@ loternal Card (11000). S232) S148 
@ AdaptaPAK 12¥ battery power eaten and 
recarpeable pack (73100) P20 
(See FIRST Looks, 2/16 PC Mag. po. i 


PRODUCT R&D Corperation 
1194 Pacific, San Luis Obispo, CA 93401 
Phone (805) 548-9713 FAX 1808) 546-9716 
CIRCLE 596 ON READER SEAVICE CARD 





9-Track Tape 
Subsystem 


= 


hey 


MINISTREAMER™ 


Now you can exchange data files 
between your IBM SBCMT/AT 
and any mainframe or mini- 
compuler using IBM compatible 
1600 or 6250 BPI 9-Track tay 
Unit can also be used for dis! 
backup. Transfer rale is up lo 4 
ms fea per minute on PCs 
compatibles. Subsysiema 
include or 1042" streaming 
drive, tape coupler card, 
a les and software. 


EJUALSTAR. 


9621 Lrondale Avenue 
Chatsworth, CA 91312 
Telephone: (818) 882-5822 
CIRCLE 597 ON READER SERVICE CARD 





9-TRACK = 


* Complete eyetem menufecturer 

* Support PC/XT/AT/PS2 & Mec 

© Read & write 800/1600/6250 

© Use with IBM, DEC, HP tapee 

® Linke lo FORTRAN, Cc, COBOL 

* Networking cepebiltty 

* Cualomized softwere evelleble 

© Powerful deta extraction 

® Lerge Inveniory of Anriteu, 
Cipher, Kennedy, Queletar 

© Feet lechnical support 

* Sysiem pricee from $2995 

Avoid the middieman—Go directi 


FLAGSTAFF 602-779-3341 
ENGINEERING Fax 779-5998 
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TO PLACE YOUR 
ADIN 
PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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9-Track Tape Drives: Yes! 
for IBM PC/XT/AT/386 


Interchange iapes from mainframes. 
Important feaiures: 

© 800, 1600, 3200, 6250 BPI 

© EBCDIC/ASCII conversion 

© 1BM & ANSI labeled tapes 

© Network backup 

*® DOS, XENIX, Micropori 

© Highesi quality cusiomer service 
For quick delivery we stock all major 
manufacturers’ tape drives, including 
Cipher, Kennedy, M4 Data, 
Qualsiar. Prices start at $3,755. Call 
Today! 

Overtand Data, Inc. 


5620 Kearny Mesa Rd. ® San Diego, CA 92111 


Tel: (619) 571-5555 
FAX: (619) 571-0982 
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PLOTTERS 








PC Magazine Marketplace 
the ultimate target market! 


The brand specifiers who read PC 
Magazine don’t have the tme te shop 
around, their only concern is getting 
what they need as quickly as possible, 


They'll DIRECT their attention 
to PC Magazine Marketplace 


For them PC Magazine Marketplaces 
Direct-Response/Display Ad format 
tepresents a fast, easy and cost effec 
live method of product acquisition, 
They know it will have the products 
they need and the information they 
want regarding price, volume dis- 
counts, specifications and delivery. 

Ifyou think that your husiness can 
benefit from the 700,000 brand epec 
ifiers who read PC Magazine ... 
YOU'RE RIGHT! 





So take DIRECT action and call 
(212) 503-5115 or 
(800) 825-4ADS 





Affordable Large Format Plotting 





Features that say value... 


Economical: $1,000 less than other large 
format plolter: 

Compal ible: Operales with all popular 
CAD soflware supporting DM/PL,~ 
Maliipic Media Sizes as smal) as 8!" x 
11” or as large as 46" x 48° eliminates ihe 
need for a second plolter 

Practical speed you can really use: 

10” per second assares guod drawing 
ihroughpul while oplimaing the speed 
at which most plotter pens can draw 
wilhoul skupping 

CIRCLE 600 ON REAOER SERVICE CARO 


1989 


c-D 
$1695 


{Sugg rei $2295) 


A-D 
$2295 


(Sugg ret $2695) 


A-E 
$2695 


(Sugg rei $2995) 


MadomusA 


Repeatability and Resolution: 004 assures 
qaailiy suitable for the most demanding 
applications including PCB artwork 
Yacaum Paper Hold Bown gaaranices 
perfect regisization 

CALL NOW AND WE'LL SEND YOU 

A FREE SAMPLE PLOT 

(415) 490-8380 


Dealer inquines invited 


ZERICON | 


49 Encyclopedia Circle, Fremont, Ca 04538, 


OM PL 0a teadarnarh of Houston Instrument 








FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


MARE 


POWER SUPPLIES 


UNINTERRUPTIBLE POWER SYSTEM 


® Prolecl Your System and its 
Valuable Data from Sag, Surge, 
Brownout and Blackout 


@ True On-Line 

@ Sine Wave Output. 

® Space Saving, Compact Design. 

@ Rechargeable Meinlenance Free 
Sealed Lead Acid Battery 


® Back Up Time 5-15 Minules. 


Load Dependent. 


® Dealer and VAR Inquiry Invited 
® COD Order Accepled. 
© Full 1 Year Warranlee for Parts 


and Labor. 


@ High Frequency DC-DC Converter 
@ Compilele input/outpul isolalion. 


SPECIFICATIONS 


OESCRIPTIONS 


1. Input Characlerislics 
A Voltage range 90Vac-132Vac or 
180Vac-264Vac 

50 or 60 + -— 3Hz 


Single (2P + €) 


B Frequency 
C Phase 


2 Cutout Characteristics 

A. Power Back-Up 
Through 

B. Voltage 

€. Frequency 

O Response Time 

E. Transient 

F. THD 

G Power Factor 

H. Elliciency 

| Audible sound 


SO0VA True On-Line 
§00Va Fillered 
100-230Vac % 
50/60 Hz + —1% 
1 msec max 

5% max. 

3% max. 

086-10 

80% min 

50 d8 max, 


UX-210 — REMARK 


90Vac-132Vac or 
180Vac-264Vac {Ophion) 
50 or 60 + — 3Hz 

Single {(2P + €) 


Selection Free 


1 KVA True On-Line 


100-230Vac 1 
560 Hz + - 1% 
1 msec max 

5% max. 

3% max. 

08-10 

80% min 

50 dB max 


Factory Setling 
Factory Selling 


$1799 00 


ALSO, UX-130, 300VA, OFF-LINE, SQUARE WAVE OUTPUT, $399.00 
LUCKY-GOLDSTAR INT'L (AMERICA), INC. 


1050 WALL STREET WEST 
LYNDHURST, NEW JERSEY 07071 


TEL: (201) 460-8010 
TLX: 219108 LGI NY 
FAX: (201) 935-5686 
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PRINTERS 


TURSO-COOL 150: 
Cool, Quiet Power 


Pad 


POWER COOLING NOISE PRICE 
sow LK STD SS 
mw 1ST St 
1s0W 1 Bae $128 
mow 11K 684 $188 
1550 ry) i 

wow 62 STO S18S 

Teo AT sow TMK TOF S18 
FCC. UL 120W/240V 4 drove plugs heavy duty com- 
ponents. patenled cooling system 1 year warranty 
PC POWER & COOLING, INC. 
31510 Mountain Way, Bonsall, CA 92003 
(619) 723-9513 VISA/MC/COD PO 
(CIRCLE 752 ON MEADER SERVICE CARD 


TC150 


MODEL 
STANDARO XT 
STANDARD AT. 
$0150 PCT 
$0200 AT 
Te180 PCT 
TCat0 PCAT 


The ScanCube 
$149.95 


@ Expands 1 Port to 3 Shared Ports 

@ Aulomatically Scans for Data 

@ Compact Size, No Power Supply 

@ Entire Unit Connects to Printer’s 
Existing Serial Port 


TO ORDER CALL: (7 


AUTOMATED 
S>rERIPHERAL 
SYSTEMS 
3131 E Monroe Avenue, Orange, CA 92600 
DIALER INQUIRILS WELCOME 
CIACLE 753 ON READER SEAVICE CARD. 


14) 997-3975 


PC MAGAZINE @© JANUARY 
all 


PRINTERS 


MODEL 120D 120 CPS25 NLQ 
180 CPS35 NEQ 


240 CPS,40 NLQ 
80 COLUMN 


240 CPSA0 NLQ 
132 COLUMN 


300 CPSS0 NLQ 
80 COLUMN 


MODEL 180D 
MODEL MSP 40 


MODEL MSP 45 
MODEL MSP 50 


MODEL MSP SS =—- 300. CPS,S0 NLQ 


132 COLUMN 


MODEL P35 35 CPS 
DAISYWHEEL £32 COLUMN 


SEQUEL (743) 461-4218 


MOLALLA NE OTTO. TE TPT 
ek An STUN ASE EICEFTEO. 
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ADD POWER TO YOUR 
LASERJET Il FOR LES$ 


Expandable Memory Boards: 
Ma -$277 ZB 
2MB-$579 “> 
4MB - Call Ly 
Font Certridges ~ ; 
Z+ -$209 
123 -$ 249 
B/F - $169 
HP Plotter (HPGL) Emulation: 
LaserPiotter - $ 129 
O.H. SYSTEMS, tNC. 
1940 Cotner Ave 
Los Angeles, CA 90025 
(213) 479-4477 


VISA-M'C 
CIRCLE 755 ON READER SERVICE CARD 


SECURITY 


INSURES FOR POWER SURGES! 
When SAFEWARE designed the orginal com- 
puter insurance policy, they decided to cover 
even the notorious POWER SURGES Today you 
can buy comprehensive. full reptacament pro: 
lection against theft, accidents, lire, earthquake, 
waler AND power surges lor as little as $39 4 
year Call lor details & immediate coverage 
1-800-848-3469 

SAFEWARE. The Insurance Agency Inc 

2929 N High Stree! 

PD Box 02211 

Columbus, OH 43202-0211 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET... 
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SECURITY 


VIRUS? 


THE HARDWARE SOLUTION TO VIRUSES. 


PREVENTS ANY WRITING TO DISK UNLESS) 
YOU AUTHORIZE M 


AUDIO ANO VISUAL SIGNALS WARN YOU! 
OF ATTEMPTED WRITES: 


QUICK, GLOTLESS INSTALLATION FOR) 
18M PC, XT, AT, ANO COMPATIBLES 


PROTECT HARD OR FLOPPY DISKS. 
EACH 


"SEQ 95 et 


DEALER INQUIRIES WELCOME 
VISA, MC, UPS COD, TX Rea add 7% tax 


RRICK COMPUTER PRODUCTS, INC. 


PO BOX 1406 HURST Tx 78053 


(817) 540-0938 


CIRCLE 756 ON READER SERVICE CARD: 


SOFTWARE/ 
ACCOUNTING 


Facturacién y Contabllidad en Espafiol 
Entrar chenles, inventono, !mprenta 
cuentas. Todo facil de leer en Espariol 
pantallas y reportajes. Sus operadores y 
erenies no Tecate ser bilingde para 
pupencer: Sus clentee no tienen 
wal as extranjeras en sus cuentas. El 
cheque de pago para empleados imprenta 
con deslegines llexibles y cuenles. 
Todas Iransacciones aplicadas en cuenta 
del mayor. Los mas recientes jalar abajo 
Menus por operaccién lac. Requere PC y 
disco duro, 640k, typo eM imprenta. 
Instrucciones compietas en Espafiol. $200 

por los programas 
Sistemae Espafolae (805) 987-8411 

79 Deily Drive #167 
Camarillo, Callfornia 
USA - 93010 
CIRCLE 757 ON READER SERVICE CARD 


PC-FUNO 

The leading lund accounting system lor local 
govis and non-profil organizalions Modules 
inciude Generat Ledger, Accounts Payable, En- 
cumbrance, Obligation Tracking, Accounts Re- 
ceivable, Payroll, Budgeting, Fixed Assets and 
Donor Receipts The system supports up lo 99 
funds, 9999 depts PC-FUNO runs on the IBM- 
PC and most MS-DOS and XENIX computers. 
AMERICAN FUNOWARE, INC 

PD Box 773028 

Steamboat Springs, CD 80477 

{800) 551-4458 (303) 879-5770 


SW/Accounting 


continues... 





THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 


World's Finest Fund Accounting Software 


General Ledger 
Accounts Payable 
Pure hase Order 
Payroll 

Personnel 


UNIX, XENIX, VMS, MS-DOS, PS/2, Networks 
CORBIN WILLITS SYSTEMS 
33754 Mission @ivd., Fremont, CA 94536 © (415) 790-5600 
Cities, Non-Profits, Grants, Utilities, Counties, Education, Speciat Districts 
CIRCLE 758 ON READER SERVICE CARD 


FIXED ASSET ACCOUNTING 

APS FIXED ASSETS, A Complete menu driven 
Lotus tempiale, computes and Iracks depecia- 
fion for book, tax and AMT Generates full 
reports Requires Lolus 1-2-4 1A or 2X Over 5 
hundred in use 30 day moneyback guarantee 
Price $150 00, For addilicnal information or to 
order contact: 

Prolessiona! Services Microsystems 

370 Seventeenth #1350 

Denver, CD 80202 

(303) 825-0461 


MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the 
financial and managenal reporting requirements 
Of not-for-profit and governmental organizations. 
The System features mullipie fund and fiscal 
years, user-defined reports and six levels ot 
account coding Modules offered G/L, A/P, AR, 
Payroll, Encumbrance, Expendtture Budget Reve- 
nue Budget and Lotus/DBase Interface MIP FAS 
is available for IBM XT and compatibles 
MICRO INFORMATION PRODUCTS 

505 East Huniland Dr , Suite 34D 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUND 


NEWI TIME-SAVING PAYROLL 
Automales weekly, bi-weekly, serm-monthly or 
Monthly payroll tor up to 200 hourly and/or 
salaried employees Accepts time as hrs min 
All taxes + carly. 401k, after-the-lact payroll, 
lips Prints checksW-2's/Duarlerly reporls 
$95 +250 s/h Money Back Guarantee Visa’ 
MC/AmewDC Call, fax or write 

Phoenix Phive Software Corporation 

7830 Eas! Gelding Drive, Suite 400 
Scollsdale, AZ 85260 

800-331-181 1/602-483-0991 or 

Fax 602-948-1379 


dBASE ACCOUNTING TOOLS 
"GENERAL LEDGER "ACCTS PAYABLE 
“dINVDICER & AR “SALES ANALYSIS 
“SERVICE BILLING “DRDER ENTRY 
*JDB CDSTING “JDB ESTIMATING 
*PURCH DRD/INVENTDRY *PAYRDLL 
$09 ca + s&h w/dBASE 2, 3013+ Source Code 
dATAMAR SYSTEMS 

4876-P Santa Monica Ave 

San Diego, CA 92107 

(619) 223-3344 
Visa-M/C-AMEX-Check-CDD 


TO PLACE YOUR 
AD IN 
PC Magazine Marketplace 
Call (212) 503-SHIS 
or (800) 825-4ADS 


BUSINESS 


Unility Billing, Polit © Citations 
Business Li erse 
Accounts Recenwable 
Inventory 


Cash Register Systerns 
Fixed Assets 


Pet License 


Order REGISTER now! 
Money back guerentee 


BUSINESS 





A billing program 
for those who deal with people. 


REGISTER is an easy-to-use program to track people, show relationships; allows 
extensive comments. Feetures hyperlinks, text input/output, mail merge, various 
print options such as invoices, mailing labels, rolary index cards and more! 


Only $79.95 


Applied Computing Services 
1141D SE. Patrovitsky, Suite 203, Renton, WA 98058 


Call 1-800-548-7465 
FAX 206-235-8368 
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TRACK TIME. CAPTURE CASH. 
NO SWEAT. 


btimeslips’ Iil¢ 


Perfect for attomeys, accountants, consultants, and ALL service ine 
slonals. By automatically tracking time and expenses, TIMESLIPS lll gives 
pu faster and more accurate billing The ability to recover cash that could 
ve fallen through the cracks Anda better handle on your own productivity. 
* Memory resident, uses 60K RAM * Generates custom financiel 
* Tracks time with a “‘stop-watch" reports 
* Batch enters time/expense deta * Exports data to spreadsheets 
* Thousands of custom bill and detabases 
formats * Auto backup, built-in macros 


jonal "Accounting Link" software bridge makes 
ESLIPS WI with Dac-Easy”, Peachtree*, 
Great Plains", and many other accounting packages. 


(Rated 9.3 by InfoWorld) 
“TIMESLIPS is tha best time and bllling system at any price.” 
—Chicago Tribune my 


1-800-338-5314 TO ORDER 
Call 617-768-6100 for informationirush service 


$199.95 plus $700.sh 
Not copy protected. 30-day money back guarantee 
239 Western Avenue 


NORTH EDGE Essex, MA 01929 
SOFTWARE CORP. CIRCLE 760 ON READER SERVICE CARO 
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SGC aiLa °C ORDER PaD 
|RETAIL OPERATIONS SYSTEM 


complete software system 
for RETAIL. Multiuser /Network 
ready. Cash Drawer, Bar Code 
and online credit card auth. 


Accounts Receivable 
+. Inventory Control 


Dea fers Omer 
Crichlow Data Sciences, Inc. 
426-0005 


804) 
PO Rox oth Mi inte Beach, VA 23456 
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Smarter than a Cash Register Handles Cash and 
Charge sales. Pants Receip/Picking slip. Reposts 
Sales lolals wilh margins Tracks inventory Easy 
& Fast Dn-line HELP Dphions mclude Bar Code 
or OCR Cash Drawer Network or Remole site 
versions Runs under MS/PC DOS Customizing 
available Dealers invited 

COLUMBIA SYSTEMS, INC. 

10420 SE Hillcrest Drive 

Portland, DR 97266 

(503) 654-7722 


THE SHOWCASE 
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What to BUY 
Who to HIRE. REWARD 
What's top PRIORITY 


I Quickly, clearly show both objective ] 
and intuitive tradeoffs to your manage~ 

ment, department or peers. Focus on I 
<=" 

i DECISION PAD® makes the familiar | 
lo obese I 
icesee hraseal creaicdiby # eentoritine 


manager. $195. Satisfaction guaranteed. 
“Highly recommended”- BYTE ) 
‘T'm hooked”- Dyson, FORBES I 
[Welcome addition” - PC Mag I 
Se ees ee 2 ke, 
r FREE Demo ($10 value) 
CALL 800-237-4565 ext 138 


I Apian Software 415-851-8496 I 
Box 1224 Menlo Park,CA 94026 


ous Ons EW oes ons oe oo oes oll 
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BUSINESS 
PROJECT 
MANAGEMENT 


PROJECT SCHEDULING 
IN 1-2-3 AND SYMPHONY 
PROJECT CALC ‘adds In’ new menu 


pel 
path analysis Find the earllast/latest 
start and finish dates for each task 
Specify work hours vacations and 
holidays on a graphic calender Works 
with CGA, EGA, VGA Hercules $149 95 
FRONTLINE SYSTEMS, INC. 
Box 7408-PC, San Francisco, CA 94120 
(800) 451-0303 x55. (916) 677 7171 x55 
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j FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SH15 . 
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BUSINESS TIME MANAGEMENT 





COMMUNICATIONS 





* 30 DAY FREE TRIAL * 


= PRO OFFICE 
®& Group and Individual Appointment Calendar 
* Phone Messaging and Electronic In/Out Board 


Week and month at 
a 


*Memory resident 
°Move and resched- 
*Appointment search shipping! ule appointments, 
by Trmaltigdle criteria inclu group ap- 
CIRCLE 764 ON READER SERVICE CARD pointments 


SCPi WA sae" 


e Ed ? MN 55344 









Multiple Scheduling! 


Appontmemt Menager with Memo System 
Scheduler I” 


COMMUNICATIONS 


BARR High-Performance 
le and multiple schedules RJE Workstations 
Ee Herr ipukuspopentge | | BARR/SNA RJE and BARR’ 
‘aphic display of month HASP are communications 
Fotos time intervals MC hardware/software packages for 








VISA 
cob 


tems 
6326 


the IBM PC and PS/2 series of 
computers. 


Full featured: 


IBM Compatible $198” 


Executive Computer S' 
1571 Haslet * Fenton ni 








OS o498 14) S-S757 * multiple printers, 
cis 765 ON eae wa caro . unattended operation, 
¢ print speed beyond 6,000 Ipm, 
¢ special forms, 
« line speed to 56,000 bps, 
COMMUNICATIONS J. diatup or dedicated lines, and 
* serve as a LAN gateway. 
(rc or cat aniaoae teres qucty | BARR/SNA RIE emulates IBM 
and easily with Computer-Telex-Link Replace 3777-3 in an SNA environment. 
thal aging telex machine! Add telex service lo BARR/HASP emulates IBM 
your business for cost eective worldwide com- | 3777-2. and HASP on the 360/20. 
smunications! Compuler-Telex-Link transforms BARR communications 
Lie “i a state-ol-the-ait communications software is also available with 
pllecs PC-SYNC internal modems: 
Cawthon Soltware Grou 9 9 
24224 Michigan ine. 208AB, 201C, 9600. 
Dearbom, Michigan 48124 Barr Systems, Inc. 
2830 NW 41S. Blig M 


Gainesville, FL 32606 
800-BARRSYS or 
904-371-3050, 


Phone 313-565-4000 


BARR 
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Finall ly... 
An Office Network 
You CAN Afford! 

@ Printer Sharing (up to t8 PCs) 

© File Transfer (speeds up to 4000 cps} 


ExcelINET 
1-800-284-8509 


ExcellTECH Inc. 
112% West 3rd Sircet. Yonkton, SD 57078 
CIRCLE 766 ON READER SERVICE CARO 
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MULTI-LINE PC-OOS BBS 

The read Board System (T8BS) - Secure, 
reliable, full-featured commercial 4S for IBM 
XT/AT/386/PS2 of compatible Easily 
customized by non-programmers Kermil, X & 
Y - Modem High performance allows up to 32 
simultaneous callers User audil trail 
300/1200/2400/9600 hos 

eSoft. ine, 

15200 East Girard Avenue, Suite 2550 
Aurora, Colorado 80014 

(303) 699-6565 


UNATTENOEO FILE TRANSFERS 

© Essos tree transfers between multiple sites 
@ Schedule transfers any time(s), any day 

© Use stand alone or with olher programs 
© No complex script languages Io learn 

@ Easy set-up commands like Send Receive 
© LAN compatible Mulli-teve! security 

© Introductory olfer $75 per location 

SFI, inc 


Box 531650 
Grand Prairie, TX 75053 
(800) 433-5355, (214) 264-2626 


MULTI-LINE FUN AND GAMES 

Run A POP net ‘social center“ Up fo 23 tines of 
chal, CB, games such as traders, adventure, 
mazer, skunk, liars, poker, blind chess. Graph- 
ics fos games (w/POP term}. Mail and bulletins, 
of course Sysop lools tor accounls/ 
housekeeping HW/SW for 7 lines is under 
$3700 Users pay 60 cents/hr 

KINESIS CDRP 

3000 Cilrus Curcte, Suttle 212 

Walnut Creek, CA 94598 

415-932-1146(v) oF 415-932-GAME(m)} 


CONSTRUCTION 


CONSTRUCTION MANAGEMENT 
Atfordable, understandable software for build- 
ers. Job cost, billing lime and matenals of per- 
cen! complete, payables, change order and 
fetention tracking im one package Pnnts 
checks, statements, bids, 30 + reports Ctear 
manual & heip windows, backed by our protes- 
sional phone support stafl $795 

YARDI SYSTEMS, INC 

813 Reddick St 

Santa Barbara, Ca 93103 

(805) 966-3666 


COST ESTIMATING/BIODING 
Powerful, comprehensive system lor building 
fast, accurale and competilive estimales A 
complete, stand-alone program Menu-driven, 
very easy lo use Over 30 types ol reports IBM 
XT/AT and compatibles Hard disk 512K 8 Iti 
version wilh source code atso avail System 
$245 demo $10 (CA add tax), CK/MO/COD 
CPR INTERNATIONAL, INC 

a Shore Ave 

Oakland, CA 94606 


$989 





DATA BASE 


GBASE ill PLUS Workalike 
Free Trial, Send No Money 


PC MAGAZINE MAY 17, 00° seid, 
“ton 1 Is a programmable relational 
OBMS _ faster operation in the interac- 
tvemode — the menu mode ts a fancier 
and more complete version of d@ASE's 
Assistant mode 


ress saa Gea 
deal for those who would be glad to 

a dBASE Il! PLUS cione’. 

FREE 30day nal 

ia or On oa non ah Lise a) 
203-375-0916 $69 «$5 gh cwAMEX 


Ton 1 Computer Solutions, inc. 
26 Finchweed Drive 
Trumbull, CT 06611 
@ BASE IA PLUS ic a bademark of Achion-Tate 
(CIRCLE 708 ON READER SERVICE CARD 





ROOTS It FOR GENEALOGY 

Organize your tammity tree and print camera-ready 
famuly books containing charts, lext and indexes. 
Store, reineve and display 1.000's of family facts 
wilh biographical sketches and source documen- 
tation Lighining-tast searches and sors. 750 
page manual Satisfaction guaranteed White for 
free brochure $250 ( +CA tax) 

COMMSOFT 

2257 Old Middteheld Way. Ste A 

Mountain View CA 94043 

415-967-1900 800-327-6687 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 


IN THE MS DOS 
MARKET... 


DATA ENTRY 







DATA ENTRY 
EMULATOR 

Huns on Standalone of belworked 
PC's, compatibles or PS/2's You will 
not find any Data Entry System 
-FASTER, EASIER to use, or LOADED 
with more USABLE teatures Distribu- 
tion Worldwide imbedded rev-10 key 
Option Fully menu driven. 
A comptete edit language included, 
Gait tor our trea 30 day trial period. 
Prica $395 - 

aveil tor IBM AS/400 & S/36 


COMPUTER KEYES 


21929 Makah Rd 
Woodway, WA 98020 
— TEL. 206/776-6443 
J FAX. 206/776-7210 


USA: 800/356-0203 
CIRCLE 769 ON READER SERVICE CARO 





DATA ENTRY 


Everyone is talking about 
RODE/PC from DPX 


DATA ENTRY 


‘We etvaluated all of the PC-hased data entry 
systems RODE/PC and (he DPX organiza 


tion strod oul as clearly superior” 
— Computer Manufacturer 
Six of the ten largest companies in the 
US. have selected RODE/PC. Catl for 
your evatuation copy today, 
‘ DPX 

20824 Stevens Creek Bled 

Sante 130 P 

Cuperuno CA 95014 

(408) 973-9292 

CIRCLE 770 OW READER SERVICE CARD 

VDE—Viking Data Entry 
The premier data entry system Full-featured to 
teplace key punch & keydisks Full screen 
“FORMS,” double-key verity, wide vanety of 
options, cresstools, subtotals, batch balancing, 
dupticating, statistics, skipping, etc Character 
field & record level validations $120-600 Also 
for minis 
VIKING SOFTWARE SERVICES, INC 
2615 East Skelty Drive, Suite 816 
Tulsa, Oklahoma 74105 
(918) 745-6550 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


DESK TOP 
PUBLISHING 


Desktop Publishers! 
when you need the best tools for 


Screen Capture and 
Image Mangement: 


image browsing 
your applications, capture preview, LIM 
EMS 40 support, and much, much morel 
Supports EGA, VGA, Hercules, CGA, MDA 
adapters. Suggested ratall price, only $ 


BYE inner media, inc. 
[(603}465-3216 Voce, -7195 Fax Visa, WC. Am Exp! 
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thafpets 


ENTRYPOINT 90 


The Deta Entry Management System by Datalex 
For application development, PC data entry and 
mainirame connectrvity, no other system 
matches the fleubility and power of Entrypoint 
90, Front-end any system. network or database 
with Entrypoint 90's versatile lorms-handling 
and data entry modula 


i's ideal for 
. eaten aod TaN sratens 
+ Applications requir integat 
. Network, mantae ad PC: oe 
communication: 
Call for a FREE demo ar to lam about our 
Raseller Program! 
DATALEX 
100 Pine Street, Suite 2400 
San Francisco, CA 94111 


800-962-8888 415-362-4466 
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KeyEntry Ill 

Using dedicated, on-line or alder systems? Let 
KeyEntry ill, the most widely used system IN 
THE WORLD, show you the /u/! potenbal of PC- 
based dala entry UNMATCHED features and 
Capabilities. Supports networked and stand- 
alone PCs Call today tor complete Evaluation 
Packaget 

Southern Computer Systems, Inc. 

2732 Seventh Avenue South 

Birmingham, AL 35233 

(600) 533-6879 or (205) 261-2985 


DESK TOP 
PUBLISHING 


TCR SCANNERS 


® Laading OCR soltwara davalopar 

© Support PC/XT/AT/PS2 & Mac 

* Raad taxt from documants, 
forma, booka and magazinaa 


ualng SPOT’ OCR progrem 
* Tralnable for Engilah and 
foralgn languaga characlera 
¢ Works with moat scanners 
° FAX and natworking capablilty 
° Cuatomized aoftware avallabla 
 Larga Invantery of Canon, 
Panasonic and HP acannare 
¢ Free ''SPOT'’ damo progrem 


Avoid tha middiaman—Go direct! 


FLAGSTAFF _ 602-779-3341 
ENGINEERING Fax 779-5998 
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PC MAGAZINE ® JANUARY 


DESK TOP PUBLISHING 


4l4 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . .. 


VTE 


We don’t do newsletters 


But if you’re doing, 1,000-page technical documents, we're the 
best—automated, style-sheet-driven, sophisticated pagination 
slick publishing features, and camera-ready output. 


GML/PC™ 


The technical documentation and specifications 5 


iatist. 


Command Technology Carporation, 1900 Mountain Btvd., Oakland, CA 9461] 


Telephone (415)339-3530 


Telex:$09330 COMMAND TECH 
E CARD 
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Optical Character Recognition (OCR) 
PC-OCR™ sottware converts printed/‘typed 
documents into editable text tiles tor your 
desktop publishing system Supports HP Scan- 
Jel, Canon, Panasonic and most other desktop 
scanners Pre-lained tor many popular tonts 
and trainable to read virtually any typestyle 
incl foreign tonts Reads proportional text, 
matrix printer output and Xerox copes $385 
Check/AMEX/VISA/MC/CDD, 

Essex Publishing Co 

PO. Box 391 

Cedar Grove, NJ 07009 

(201) 783-6940 


EDUCATION 


THE 
SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 


THROW AWAY YOUR 
COMPUTER MANUALS! 


Learn Popular Software Programs With... 
VIDEO INSTRUCTION TOOLS 


Lotus 1-2-3 (4 hours) -$ 9995 = WordPertecl $0 (4 , nours} 

PageMaker 30- PC (2hours}.... 17995  WordPertect 42 (3 hours} 

PageMaker 30 - MAC (2 noura) DOS33(32hours) . 5 

Venture Publisher (2 hours) MicroSoni Word 40 {21 hours) , 

Veniura lechques (2 hours) 179.96 MicroSotl Works {1 : hours) 

Intro To IBM-PC (1 » hours) 7995 = HyperCard - MAC (2 hours) 

Q&A(1, hours) 79.95 

These video tapes are salt-contained training guides. which demonstrate avery 

command in a given software package, while showing tha computar screen and 

keyboard SIMULTANEOUSLY Save money _—_ call today! 

MICHAEL HALVERSON & ASSOCIATES FOR PRODUCT INFORMATION 
1312 Newburgh, Wesiland MI 48185 


17995, 
179.95 


(313) 729-0325 
| FAX (313) 729-0238 


1-800-537-1641 
MAJOR GAEDIT CARDS ACCEPTED 
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ENGINEERING 


ENG/SC] GRAPHICS 

OMNIPLOT(S) {screen graphics) & OMNIPLOT 
(P) (plotter driver) provide integraled angineer- 
ing/scientific 2-0 & 3-0 graphics with NO PRO- 
GRAMMING REQUIRED! Menu-driven, flexible, 
professional Choice of formats tabular/line, con- 
four, bar, pre, 3-D wire frame & much more! 
OMNIPLOT(S) $195, DMNIPLOT(P), both $295 
MICROCDMPATIBLES, INC 

301 Prelude Drive 

Silver Spring, MD 20901 

(301) 593-0683 


nF Wao nhag 


STRUCTURAL DESIGN 

Fast, highly interactive, integrated programs for 
structural analysis and design of BEAMS, COL- 
UMNS, TRUSSES and FRAMES of any material. 
Easily mastered programs result in dramatic 
hme savings while producing efficient, accurate 
designs Specity PC, XT or AT and send $25 tor 
demonstralion diskette to’ 

C-Squared B-Squared Software Design, Inc 
461 Bush Stree! Ste 220 Dept A-2 

San Francisco, CA 94108 

415/391-7309 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SHI5 . . . 


WAVERED a 


ENGINEERING 


SIMULATION 

GPSS/PC Is a full-power version of GPSS, the 
most popular maintrame simulation language 
Specifically designed for interactive use on to- 
day's figh-speed microprocessors, it 1s loaded 
with features such as interactive graphics and 
animation Using GPSS/PC. you can predict the 
behavior of complicated real world systems. 
MINUTEMAN SOFTWARE 

P.O Box 171/B 

Stow, MA 01775 
800-223-1430/508-897-5662 Ext 316 


ARCHITECTS AND ENGINEERS 

The AEMAS system 1s designed lor Architects, 
Engineers & other tirms where monitoring pro- 
ject costs 1s required Modules inciude. Job 
Cost, Payroll, A/P, AVR. Invoicing, Personne! 
Scheduling, Report Generator and General 
Ledger Multt-lerminals are avaiable 
OATA-BASICS 

11000 Cedar Road. Suite 110 

Cleveland. OH 44106 

(216) 721-3400 


THERMAL ANALYZER-O0S/0S/2 
Genera! purpose finite difference program Re- 
duced memory version of MICROTAP needs as 
little as 384K RAM and 2 disk drives, allows 
1000 nodes, 3000 connectors in problems 3 
stand-alone modules. $149 each/all tor $425 
Thermal analyzer, pre/postprocessor, graphics 
Graptics module supports CGMVEGAVGA/HERC 
MCFARLANO COMPUTER SERVICES 

PO Box 33246 

Granada Hills, CA 91344 

(818) 366-2317 


ENTERTAINMENT/ 
GAMES 


LOTTO JACKPOTS 
NOT JUST DUMB LUCK! 


GAIL. HOWARD'S FAMOUS. 
SYSTEMS HAVE WON 
$30 MILLION+ FOR 
10 LOTTO JACKPOT WINNERS: 


All the orginal authentic Gail Howard 


ENTERTAINMENT/GAMES 


Win Lotto!! 


Use science and your computer 
ta predict winning lottery #'s 
“Many timas the top 16 sembers shows oo the 
tleckup screen have produced 4S, or evan 6 a! 
‘the ao mbers drawn for a gives night. Your 
permutations calculation system le alca quite 
ond. Ihave purchazed several lottery comber 
dendicapping programe hut ates have proved tn 
‘be as accurate os Lotto Pros® T.Welrenses MA. 
$79.99 

a $49.95 
Lotto Pro Deily os 
Lotto Pro Ltd 


lottery program 
i804 ANG COMPATABLES % 1/4 or 3 V8 


Call now to order and receive « 
free book 
by Robert Serutic, 
your order! 


Cascade Sierra Inc. 


1-800-456-5825 

1-206-246-3057 
Sas (| 

Put a pro in your computer! 


Dept P12 P.O. Box 46844 
Seattle, WA 88146 
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COMPUTERIZED 
GAMBLING 
SYSTEMS 


FREE CATALOG! 


The COMPLETE Lottery TRACKER and WHEELER™ 


The MOST COMPREHENSIVE Lottery Software Program on the Market Today for PICK-6 
Games! Now Sold in alt 50 states and 17 Foreign countries! 
© Store Past 1000 Winning Lottery Numbers and Dates! 
® Track as many State or Intemational Lottery Games as you want! No Limit? 
© Produce EXPERT Trend Charts to Indentify These HOT and DUE Numbers? 
© Analyze rlits 4 ways. Bell Curves, Recency, Percentages, Frequencies, MORE! 
© Produce STATISTICS for ALL Numbers You — NO Randomuzing Here! 
© Select Numbers to Play 5 Different Ways! You what YOU Like Best? 
© Check Your Bets For WINNING Combinations! Record ALL Systems Played! 
© Store up to 2 BONUS NUMBERS (Play all international games!) 
© We include Lottery Data Base for State Game of YOUR CHOICE (Please specify)! 
© Print Charts, Statistics, Recorded Numbers and WHEELING SYSTEMS! 


Choose From the Worlds MOST Popular WHEELING SYSTEMS! 


No other lottery software package provides all of these features! Wher we say complete, 
WE MEAN COMPLETE! Easy to use MENU DRIVEN SCREENS. Printer and Color Monitor 
recommended but not required for use Alt wheeling systems and program features take 
any SECON fr commer Dera Loney er tana caiced Why pay more for 
le: 


Use our Years of experience with Your Your computer advantage! 


‘THI S4 CASH PRIZES the first 8 weeks with he help of The Tracker and Wheeler iS the BEST 
Jottery software program Ihave used overall Over. OU aha ane Alt eaperses?” SC, EPaso HX 
“twon 4 cash prizes the first 2 hmes tused the Tracker and Wheeler?” &.L M. Wilmington, O1 


“The COMPLETE Lottery TRACKER and WHEELER is SPECUACULART ED, New York NY 
S. Don't Hesitate! Place your Order Now! 
= ONLY: $39.95 pus s2005eH 
oy ss MG/Visa Cail Toll Free 1-800-824-7688, Ext. 263 
For Canadan Caters 1-800-544-2600 


Entertainment On-Line®, Inc. Po. sx 553, Dept. PC. Westboro, MA 01581 


The PREMIERE Lottery Software and Audio Products Company 
MC, Viea and MO orders shipped within 1 week Please aftow 2 weeks tor Personal Checks. 
MA Reviderts acct 5% salen tan. ©1808 Entertainment-On-Line®, inc. 


Order Direct or see Your Local Software Dealer, 
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ADULT AR 
For IBM PC, XT, AT PS/2 & Compatibles 
World's Largest Distributor 


Volume |... 
Volume Il. 
Voturne IIL 


money accepted 
Foreign orders & 3.5" orders add $1 00 per disk 


Now-Same Day Shipping sites 


++$11.95 ppd 
-. $16.95 ppd 
$5.00 cach ppd 
«+» 2 $5.00 ppd 


Ppd 


ree 
conor] 


AOS @ FO Box 106-PC # Marion CT 





ADULT SOFTWARE 


ANY s7 75 ca 


25 vol. CGA / 10 vol. monogiaptics, 
World's largest collec! 
me ae in orders & 3.5” add $1 00 ea ) 


lonographics 10 vol set $49 95 


VISA/MC You must be 2t—please state age. 


S)stems are now asailabic on IBM PC and 


compatibles, menu driven (user friendly) 
Gaii Howard's Smert Luck Computer 
Wheef"|$29 95 +$2s h) hasa unique buiit- 
tn Balanced Game™ feature which makes 
all other wheeling systems obpolete. Over 
100 Wheeling Systems with miamum win 
guarantees, System also checks lor wins 
4a wards Beier Lack onputer Ak 
vantage™ ($39.95 * $2 5 h) has the most 
successful number selection systems ever 
devised tor beating the odds in Lotto, 
Includes the entire winning numbers list for 
une Lotto game of your choice. ($7 foreach 
additonal Lotto game), Available for any 
slate of international | otto game. Please 
specify which Lotto games). 


SMART LUCK COMPUTER SYSTEMS 
Dept PC-4,PO Box 1519 
White Plains, New Yoru 
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If you are interested in using 
your computer to win at Hamess 
Racing, Thoroughbred Racing, 
Blackjack, Lotto, Football, 
Baseball, Basketball, Poker, 
Casino Games, Slot Machines 
and many other “betting” games 
and sports, then send for your 
FREE catalog. 


PC EXCHANGE 

F6 BOX23 
NEW CITY NY 10956-2143 
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PC MAGAZINE Eee aa Witie 


a Coaat Computing Servicea 


PO. Box 1257-PCM, Secaucus, NJ 07096-1257 
Orders Only: 1-000-825-01SK Customer Service: 1-201-064-0024 
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A.|. BACKGAMMON—FINALLY! 

Not Amateur Shareware—No bugs or bad 
moves, Bul a sophisticated Backgammon en- 
vironment Graphically window to computer's 
algorithmic search for best move Optionally 
displays hit probabilihes & other stats Simu- 
iGO SU Qraphics Autopiay & fake oack option 
Any IBM or Compat Only $19 75 PPD 
Paradise Programming 

47-4065 Puapoo Place 

Kaneohe, HI 96744 

808-239-2200 


1989 


ELECTRONIC CHESS BOOKS 
ANALYST 1 Complete “Chess books’ with 
more than 20,000 diagrams, superb animation 
and expert on-screen analysis Learn from the 
Masters of play your own variations IBM PC/ 
comp Choose Best Games 1980-85, Art of 
Piece Co-oromation, Susining Me miaive 
$59 (US) each + $3.00 sh 

HALCYON PRODUCTS INC 

PQ Box 65, Station “A” 

Scarborough, Ontario Canada MtK 5C1 
VISA/MC CALL (416) 471-6392 











RUN COLOR GAMES 


on your mono monitor 


Works with any monographics card Runs most 
all CGA programs, even sell-booting ones. The 
best performance for your mono XT of AT 
sysiam-works gtoat! Realistic and very usable- 
even tor last moving gamss These Work: 
BASICA, Flight Simulator, GRASP, PACMAN, 
ZAXXON, LODERUNNER, PrntShop, etc, 


$2995 go-SPLo, 


1-800-854-0561 ext 854 (orders) 
$3.00 enppng CA res add $180 MCMISA 
Wilkinson Software 
6400 Westminster #115, Westminster, CA $2683 
(714)894-3216 
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Love Problems 


Try STARPANION™ - Tha program 
thst talis you your sstrologicsl 
compatibility with someons aiss 
Simply sntsr birthdays or signs and 
STARPANION™ givsa you 3n 
sstrologicsl prolils ot ths match Rates 
mentsl, amotonal, apiritual, money, 
and aexual compstibilities 
STARPANION™ quickly checks the 
compstibihty ot mstes, collesgues, 
chents, fnands, bosses or snyons 
you want to know how you match 
with Offics’s fova this program 
For IBM PC, XT, AT or compatibles 
GOK required Not Copy Protected 
Visa and MC ordars cail 24 hrs 
7 dsys/wk 1-800-442-8188 ot 
ssnd $2995 + $200 P&H to 
Century Systems. PO Box 43725, 
Dept 121, Atisnts, GA 30336 
Ask for it at your aoftware stora 


FREE SOFTWARE 


A disk FULL of the best PD programs 
we could find. Unhues, games, business 
and much more ail FREE and included 
withour big DISCOUNT SOFT W ARE 
CATALOG ON DISK. It's easy to use 
and full of great values! 
Send $3.95 for disk. S&H or CALL: 
Dayton, Ohio 45405 


SOFT-BYTE, 
| eq P.O. Box 556 
(513) 278-1110 
Specify MS/DOS, Apple. CM64,MAC 
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SPORTS HANDICAPPING SOFTWARE 
SSWIN with horse racing & greyhound hand- 
wapping sottwate $32 95, $52 95. $67 95, 
$7795 each Up to 17 entries analyzed class, 
speed times, odds, itack posi, streich, & 
tintsh Pro Football Basebalt, Basketball Sott- 
wate- $5295 Handicap traces & games in 
minutes MC/VISA accepted Free into 
SOFTWARE EXCHANGE 

PO Box $382-PC 

W Bioomtield, Mt 48033 

(313) 626-7208 Order 1-800-527-9467 


UB your PC 
otto Forget 


@13) 278-1110 
P.O. Bex 996, Forest Park 
me CY 
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FLOTTO 
The FAST LOTTERY Program! Fot alt IBM/ 
comp computers Play any PICK 6 loltery game 
with easy input and fas! fesults Instantly log 
tickets tor family, trends & OFFICE POOLS and 
be the first to see who wins No lotlery program 
will win you mote money of be as tun fo play as 
FLOTTO Send $1795 + $200 S/H check or 
money order (specity floppy size) to 

PC Light, Inc 

PO Box 18532 

Tampa, FL 33679-8532 


info only 
(813) 254-132B 


FINANCIAL 


im  CASHTRAC” 
Poe onal Daanre Manup: 
ii!  Gowith the Best 
Best checkbook balancing 
Program Ive found yo! at any 


preo 
—Sharoware Magazine |PC-SIG) 


Untimited Sharaware varsian SA 245 
investment accounts, 16 chee king a1 aunts 
unpaid bil schnduler, onvtine felts, pagresgs 
calculstor, pant reports to dish. einen anct 
ponter, manual is on disk Adet $7 shippung 


Commarcial veralon S40 above teatue, 
plus bai charts, print any tormat check a 

datailed ponted manual, spreadsheet & data 
basa interlace Ths one doas it all! Vow 

and E-mail tech support. Add $5 shipping 


Call 301-948-9599 o wee Column Ore, Inc 
PO Box 7607 Gaithersburg MD 2nHTy 

MD tesadenis acd 7s lan VISA MGard Doanica) 

shatenate progam hee mt 703 841 PK or SANE 
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LOAN PLUS 

Fully menu dewvent UserFrendly! Organizes all 
phases of Loan Processing Easy to track pay- 
ments Processes tive types of Loans, including 
Rule of 78 Produces Amortization Schedules. 
Paymenl Receipts & Invoices, Late Notices, End 
of Year Statements, Loan Collection Report, 
Labels, etc PC/MS-DOS256K Demo $995 + 
$2 sh Operating System $695 

ADVANCEO PERFORMANCE Inc 

C/o The Software Place 

156 Bay Area Place 

Webster, TX 77598, 713/338-2585 
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MoneyCounrs 5.0 


The $29 Money Management 


a Solution. Guaranteed. 


MonerCovers 5.615 the easy-to- 
use, CPA-designed money 
Management/accaunting program 
for home and business It offers 
Cash, checking, savings é& credit 
card management checkbook 
balancer budgeting financial 
statements, graphics, fast tinancial 
data base with three-way look-up. 
Inquiry reports & on-line help 
Handles up tv 999 accounts and 
100 000 transactions ischwlss 
printed msnual. ot copy prstsctsd. 


MoneyCounrs 5.0 also 

© prints any type of pin-feed or 
laser check & updates your 
records automatically 

8 estimates vour 198% income tay 

@ analyzes linancing vptions & 
Sav INgS Programs — computes 
Interest rates é& loan payments 


@ prints amortization schedules 

@ manages mail lists = sip & alpha 
sorts — prints labels & index cards 

@ provides password protection 
fiscal vear support & pop-up 
notepad 

@ Way money bach guarantee 
(minus shipping) 

Cail or send $29 plus $5 

shipping/handling 

Cneck/VISAIMCIC OD 


1-800-223-6925 


(in Canada 319/395/7300) 


a 


Dept M 
373 Collins Road NE 
Cedar Rapids, lowa 52402 
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Year End System for 
Forms W-2 and 1099 


DISC YES/PC 


Proven PC Software: 


© All Forms W-2, 1099 and 1042-S. 
© Diskettes and Iransmatal forms. 
© Corrections to tape onginals. 

* Annual comphance updates 

© 30-day money back guarantee 
© Complete documentation. 

© Toll free technical support 


_ FREE DEMO 


1-800-537-1099 
1814 Bedford Ave. © Baimore, MD 21208 


DISC—the leader in information retum software, 
¢reabng over 200-miltion Forms 1099 in 1967 


g9oO000 000000 


DBASE Itl+, CLIPPER 

LOAN AMORTIZER Witten tor dBlll 4 in- 
cludes stand aione Clipper comptled executa- 
ble version {t's Faslt Wites 9 fields per record 
Flexible compounding and amorizing up to 
1,000 year capacity Store, query, view or print 
the mortgage schedule In color dB3+ source 
code incl Price $49 00 US 

TALIS 4 CONTROLS 

568 West 22 Avenue 

Vancouver, Canada V5Z 123 

1-604-B73-4412 


t7. 1989 


ce Real Estate 


EXEC-AMORT ™ 
a Loan Amortizer Pius Software 
| 10" 1BM-PC.AT,PS2 series & compatibles 


0 & Used by thousends & Used Nationwide! 
§ , Attorneys ‘® Used for dadg- 
Madera hundreds manWChild Pmt’ 


2 Used to verity 
0 ® Ueed by dig CPA's = tander's Sguresif 
1 Loan Amoriteations O Present Velve 
1 OAz 79 souiely fe O Future Valeo 
Ce ye Z OO Net Present Valeo 


eee eeeeeeesecad 


| 


Great for cllant ear | 
jes i 

oO caeg tonchenarh 
lest with purchwee! 


ion 
t oy$149.95 .tesan | 
Demo i] 


& manual avallebio for $30+$5 S&H 
\__ELECTROSONICS 
36380 Garfield - 61, Fraser, Mich 48026 1 
800/858-6448 or 313/781-0770 , 


© chock Vie MG ernest | 


INVESTOR'S ADVANTAGE 

Chart Stocks and Market Indicators an EGA or 
CGA monitor High Low Close, Moving Aver- 
ages. Volume, Momentum, Stochastics, Wil- 
der's RSI & more Seleci the bes! performers 
with the Relative Strength Report Spreadsheet 
Export Manual or Automalic Update Easy to 
use communitations included Only $99 95 
Software Advantage Consulting Corporation 
37346 Charter Oaks Blvd 

MI Clemens, Mi 48043 

(313) 463-4995 








Md 


mm 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 








FINANCIAL 


PC MetaStock” 





MAGAZINE $195 
he Demo Disk—$5 
Pertorm sophisticated technicat enalysis on 


stocks, mutual funds, commodiies, etc. 
Features multiple movable windows, unhmited 


ernest bards. oe ad 


Spreads. plus much more! Compal 
12+ major data services. For oe 
Wereture, call toll-free 


1-800-882-3040 


EQUIS Inlernational, Inc. 
Box 26749SLC.UT 84126 (801) 974-5115 








FLOWCHARTING 


Flow Charting II+ 


pe 
=". The New 


=s ab 

= "= Plus 

= § for Fast 

x Flowcharting 


FLOW CHARTING 
is new! It's now Flow Charting 
Il+-, with more speed + more 
functions + more printing 
options; 
¢ 10 text fonts; 26 shapes: 
¢ Line mode can stop at a shape; 
° Backspace key can erase a line to 

Its origin; 


K, 


* Free text entry anywhere, or select 


Used by Fairchild, Bechtel and 
more than 500 other major 
corporations. Edit quickly and 
accurately — even major edits — 
with Flow Charting Il+, the 
Specialist. 

See your retail store or call: 


PATTON & PATTON 


Soltware Corporaitryon 
1-800-525-0062, Outside California 
408-629-5376, California/int'. 
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BETTER FLOWCHARTER 

Know before you buy! EASYFLOW ts the superb 
tlowcharting program chosen by aver 30.000 
users. and very favorably reviewed in the March 
10th 1987 tssue of PC Magazine See the 
“tndex to Advertisers” under HAVENTREE fo 
find-oor Terge- display ebm Thns Tssdé- Wow 
available with 30-day MONEY-BACK guarantee 
HavenTree Software Limited 

Order Desk 1-800-267-0668 

Information, (613) 544-6035 

Telefax (613) 544-9632 













GRAPHICS 





Interactive Graphics & Statistics 


Create graphs the way you want 
them. 35 graph types can be used 
to Create numerous renditions. 
Make posters and flow charts— 
with full screen editing of text, 


* Vary character font, size, 
position, color 

* Stack and overlay graphs 

* 3-Dimensional graphs: fishnet 
& contour 

* Linear & Non-Linear Regression 

* Stochastic Distribution 

+ Independence Testing 

« Descriptive Statistics 

Contact: Scientific Programnung 

Enterprises. P.O. Box 669. Hastett. 

MI 48840 (517) 339-9859 
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Jewell Technologies, Inc. 
4790 44h Ave. 3.W Suite 203 
‘Sede, WA 9616, 
206-937-1081 


24 PIN PRINTER OWNERS 


STOP GRAPHICS S-T-R-E-T-C-H WITH 
VENTURA AND ALL OTHER 9 PIN 
GRAPHICS PROGRAMS AND MORE! 


9 TO 24 PIN PRINTER TRANSLATOR 
Before Attor 
















18M XT, AT, 
ry ay E PS2 & Clones 
wets Supports alt 
1 | Bee 
i : Jrotala 
4 & : HerdOrve 
acm) | Mak eue Daata 
ai CALL (619) 
$49.95 743-5315 





VARs, dealers and davibulors 
welcomed VISA/MC Accepted 
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35mm SLIDES—In 24 Hours 

We transform your PC-Graphics files inio full 
color 35mm 4000 {ine resolution slides and 
ship within 24 hrs Ail popular PC-Graphics 
Packages supported Files accepted by modem 
FREE FEOERAL EXPRESS on all orders ol 20 + 
slides! Only $8 per slide 

Accent Presentations, Inc 

990 Highland Drive Ste 202 

PO BOX 1303 

Solana Beach, CA 92075 

1-800-222 2592 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen) Microsott Fortran’ 
Pascal. RM. Lahey callable routines Graphics 
primiltves. total 2-D piot support, 3-D plots and 
solid models EGA/CGA Hercules mono sup- 
port HP/HI plotter? PLOTMATIC Laser dot 
matrix punter? PRINTMATIC $135 ea Any 2, 
$240, all 3. $340. Ask about our 15 fonts 
MICROCOMPATIBLES. INC 

301 Prelude Drive Dept PC 

Silver Spring. MO 20901 

(301) 593 0683 


35mm SLIDE FROM YOUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced on the |BM PC into brilkant 35mm, 
color shdes with color resolubon 400% better 
than your monitor Leave your printouls behind 
Use high resolution cotor slides up to 4000 line 
CDMPUTER SLIDE EXPRESS $9stide 
VISUAL HORIZDNS 

180 Melo Park 

Rochester NY 14623 

(716} 424-5300 


BUSINESS GRAPHICS PLUS! 
GRAPH.IT, a full menu dfiven spreadsheet 
wiormula ustihcalion, creates 2-D & 3-D 
Graphs, inct hor/vert Bar, Line. Pre, Area. X-¥. 
Stock Hi Lo. Linear Regres . Combos & more 
Also add notes lo graphs Great lor presenta- 
lions. User Manual Specify 5-1/4" or 3-1/2" 
$3750 + $250 sh 

SHADOW SOFTWARE 

6 Williams St. Dept M 

Pequannock. N J. 07440 

201-694-4976 


PRINTED GRAPHICS WITH TURBO 
GRAPHLINK does lor your printer what TURBO 
PASCAL's BGI graphics does tov yous screen — 
an_ulha-high resolutton! GRAPHLINK com- 
mands work exaclly like TURBO's BGI com- 
Mands, So adding printed graphics capability to 
your programs is a snap! Supports HP. Epson, 
IBM, Toshiba & NEC printers Dnly $95 + $5 
s/h (+ sales tax for PA residents) MC/VISA 
VISITECH SOFTWARE 

D5 3807 Ridgewood CI 

Pittsburgh, PA 15239 (412-733-4775) 


LT mi hts) 


DYNAMIC 3-0 GRAPHICS 

Using the fastes! video diiver routines ever 
written for the IBM PC. ACROSPIN allows you 
1o dynamically votate, Iransiale, and scale 3-D 
wite frame objects and point clouds Works 
with most CAD Packages Supports CGAVEGA’ 
MCGA/VGA/HERCULES on IBM peyr through 
PS2 $30 + $2s/h ( + sales tax for CA res) 
ACROBITS 

PO Box 1302 

Menlo Park, CA 94026-1302 

415-328-0542 


RAINDRDP 

FAST, flexible. easy to use, compact I-S-R 
Ulitity Io send screen graphics to your 9 ov 24 
pin dot matrix, ink jet. or lazer printer Create 
Quality b/w of color printer graphics fram 
applicalions ANO user written programs Fulf 
24 pin support Many oplions Complete duver 
library $39 95 

RAINBOW TECHNDLOGIES 

8106 St David Court 

Spnngtield, VA 22153 

703-440-0064 





HEALTH 


FOOD SENSITIVITY... 
IT’S REAL 


‘You or your child may be one of over 30,000,000 
Americans sutlaring trom tood allargy/ 


and over 100 other problems have been solved 
cieermen) Pere oe non ey 
Introdu 

WELLAW RE *: FOOD SENSITIVITY 


A physician-devatoped and tested software 


Order Now It works I's quaranteed. $55 tiro- 
ductory Price Call 1-000-462-WELL for credit 
card orders, or send check or MO to 


Postech 
4848 Washington St. Suite 350 
‘Monterey Caltormia 93940 
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ANALYZE DIETS, MENUS &.. . 

so much more! with The FOOO PROCESSOR ft! 
This FOP-rated software has the besi database 
of any system on the market today! Acclaimed 
by schools-colleges-hospitals-homes-fitness 
centers & businesses 2400-3000 loods-30 
adwi@elis B20 “TORRE Wacniwsr 

CALL OR WRITE TODAY FOR FREE DEMO DISK! 
ESHA Research 

PO BOX 13026, Dept M 

SALEM, OR 97309 

(503) 585-6242/7755 
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HEALTH 


DIETWISE/ENERGYWISE 

For Ovet, Nutrition, Fitness conscious peopte 
© OIET Evatuation (children and adults) 

@ MENU Analysis 

@ RECIPE 

@ BOOY COMPOSITION 

@ ENERGY EXPENOWTURE 

@ MS/D0S $39-$120 (professional vers avail ) 
NUTRITIONAL DATA RESOURCES. 

PO Box 540 

Willoughby, Ohio 44094 

800-NDA-OIET . . Ohio (216) 951-6593 


INVENTORY 


POINT OF SALE 
INVENTORY PROGRAM 


Maintains 10,000 Item inventory 
Opens Cash Drawer 
Prints Sates tickets on 
40 and 80 column Printers 
Fast, Easy to Use 
Supports Accts Receivables 
and Mailing List programs. 
$89.50 
35 ventory & UPS shipping 
programs 


800-426-6598 


“°*@FELLER INVENTORY *** 

A business inventory program wntten im modifia- 
ble dBASE source code The menu-driven pro- 
ram lets you locale items by inventory name or 
fumiber It keeps track of reorder points, vendors, 
average cost & other information 

* dFELLER inventory $150/Requires dBASE {l/l 
° OFELLER Plus $200/with History & PO's. 
Requires dBASE III-til PLUS (tor stock rooms) 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 

Ishpeming, MI 49849 

*** (906) 486-6024 °°* 


****Kingwood inventary**** 

A menu driven inventory system and much 
More “balance sheet, income statement, ac- 
Count payables and recervables Does net in- 
come simulation by changing profit margin” 
requires dbase lll +. Cost $150 00 

Kingwood Associates 

6 Penbrook Court 

Princeton Junction, NJ 08550 

609-275-4801 


TO PLACE YOUR 
ADIN 
PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 
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INVENTORY 


ADD-ON POWER TOOL 

For Inventory Management 

»* Automatically Optimizes Fill Rale, Turns, 
GMROI 

© Set up sn minutes 

 EASYlink to acct. pkgs via Lotus compatible 
data export 

© Works with Dac Easy acct & others 

Call For Free Brochure 800/343/2952 
COMPUTER APPLICATIONS TECH INC 

PO 80x 30164 

Bethesda. MO 20814 


INVENTORY MANAGEMENT 
Stock-Master 40, commercial grade system 
provides Stock Status, Purchase Order Writing & 
Tracking, Trend Analysis, Quality Control Report- 
Jing Detail Anatysis, Bill of Materals, Mul Loca- 
lions and more. Modular, “micro” pricad & 

fo your needs. Cobo! Source avaliable. 
APPLIED MICRO BUSINESS SYSTEMS 
177-F Riverside Ave 


PROGRAMS 


The Mail Drder Wizard 

Is one very powerful program It offers a calalog 

business all the computing routines it needs-—- 

and then some! gives new meaning to the 

hacknayed phvase, ‘user irendty’ Written in 

Assembler, it operates with lightning speed 
very serious software, ¢ must see “Catalog 


, Ie 60202 
(312) 869-3434 or (800) 782-8278 


THE MAIL DRDER ACCOUNTANT 
Order tulliliment/List management. includes 
customer lists, labels in 6 formals, inventory, 
invoicing, accounts receivable, customer pay- 
ments by cash/credit card Prints shipping 
labels, credit card ships, UPS shipping man- 
ests, sales tax report. dBase INI Plus source 
Code provided $975, demo $25 + $350S/H 
GOLOSMITH & ASSOCIATES 
48 Shattuck Square, Suite 86-B 

7 


IMPROVE YDUR PRODUCTIVITY 
New versalile MAIL saves time with many 
automatic features Sensational searching and 
sorting Imports any field of dBase or ASCIt tile 
Prints labels. rolodex. envelopes. efc Holds 
30.000 names. Easy. quick to leam $45 + 2.50 
s/h Money Back Guarantee Visa/MC/Amex/DC 
Call. fax or write 

Phoenix Phive Software Corporation 

7830 East Gelding Drive, Suite 400 
Scoltsdale, AZ 85260 
BO0-SH-VO VO AB-OB1- ot 

Fax 602-948-1379 


8 
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MAILING PROGRAMS 


Speed Up UPS Shipping with ShipMate 


Intro Offer $395 
UPS Approved—Prints COD tags, labels, and manifest. 
PC Synergy @ 1805 Cottonwood @ Carlsbad, CA 92009 
(619) 931-0350 
“It's so easy—even the boss can use it!” 
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POSTWARE MAILING SYSTEM 
Automate mail preparation Cut postage costs 
by 5¢ per piece or more Only PostWare prints 
address labels in bundle and bag, bulk mailing 
Order Not 2 useless ap code sort Prints ad- 
Gress labels, bag lags/tray labels Calc post- 
age Works with dBase Ill PLUS, OATAEASE, 
PowerBase, Smart & others Also ASCII 

# Ist & 3rd Class—$195 » 2nd class—$395 
# Carer Roule—$300 » Dup, Delector—$200 
PostalSoft, Inc. 

515 Division Street 

La Crosse. WI 54601-4544 

608/784-3500 800/831-MAIL (6245) 


MAIL ORDER MANAGER (MDM) 

Il you need order processing, list management, 
inventory control, and query-driven protit anai- 
ysis, MOM 1s for you And, we're NETWORKED- 
multiple order entry stations, we do Wl! Most 
competitors can't Clipper compiled. dBase Ill 
Files $895 Slide Show demo FREE with this 
ad Working demo $45 

Dydacomp Development Corp. 

PO Box 641 

Wayne, NJ 07474-064t 

(201) 694-0779 


—_———————— SS ES eae 
MANUFACTURING 


THE FOREMAN 

Muiti-user Now Avatlabie! 

© Inventory/80M/PO/Costing 

@ MRP/Involcing/Ad hoc reports 

© Repetitive mig or one time build 
© Extensive Cost Control Standard vs. Actual 
© Automotive release intertace 

@ IBM PC/NOVELL/ALTOS 

OCM COMPUTER PRODUCTS, INC. 
43700 Twelve Mile Road 

Novi, Mi 48050 

(313) 347-9600 


MEDICAL 
COMPUMEDIC™ 
PROVEN Practice 


( 
eyecare/optometry (EyeMate™) & Vet  (Vet- 
Logic™) also avail Dealer inquiries snvited. 
DATA STRATEGIES, INC 
17150 Via Del Campo Suite 203 
San Diego, CA 92127 
(619) 451-0480 
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MEDICAL 


MOX-PC brings you the best of beth 
worlds: the power and fexibility of MOX 
medical-office software In a PC-DOS 
format. Flexes for any specialty; 
manages billing, electronic claims, 
custom reports, medical records, more. 
Fult upgrade path to MOX with 
UNDUXenIx, Call for info and free 
videotape. 
CALYX CORPORATION 

150M Sunnysiops Ad , Oreokfield, WIS3005 

{B00} 558-2200 or (414) 782-0300 
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Easy 8 Muth track Recorder 
Synth Sound Manager Software 
$229 wth MIDI cables 
ask about our MIDI Programmer's ToolKit 


Music Quest, Inc. 
1700 Alma Dr , Sute 260 
r 1-7408 


» x "507 (214) 881 
CIRCLE 795 ON READER SEAVICE CARD 





FORTE 1/1 MIDi Sequencers 

16/32 tracks. 16 channels/track Record? 
Piayback. 60,000 notes Most powerful MIDt 
édiling Rhythmically tlexible Slep entry Auto 
Punch, quantization, realtime playback control, 
DOS shell New in FORTE Ii: System exclusive 
Storage, unlimited looping, SMPTE cue list, 
Songlist, Accel/ritard $150/$250 

LTA Productions 

PO Box 6623 

Banden, C0081? 

(203) 787-9857 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 
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Why settle for 
anything 
less? 






| Vow elria 


oe Sth Ava. Dept MP 
} Pelham, NY 10603 (914) lee 


: Choosing our first music software 
P C/ Musicp Ayn $2 $249 package ea tum state- of-ihe-art intoa 





State of contusion. So, don't take a chance 
on products that may look good on paper, 


\i invest in ones that have provan themselves 


in the real word PC/Musicpak turns your 
PC (or compatible) into a full featured MIDI 


y >| music machine by offenng. 


+ V-4001: Industry-standard, MPU-compatible 
interface with FSK tope sync ($199 value) 


+ Sequaricer Plus Mk I : 16 track, 60,000 
avent, sequencing software ($129 vatue). 


Demo pack: tor “test driving” our full line 


ww: of music software ($20 value) 


|+ Sign-up fee walver to the PAN MIDI 


User's bulletin board ($150 value) 

{t you need a MIDI synthasizar, or musie 
programming tools, we have Ihose too! 
And, whenever you're ready. our other 
products will tum your PC into an 
integrated music workstation. 


Call or write tor our frea catalog and find 
out why Voyetra is the most respected 
name in the PC music business 
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IBM interface 
CMS-404/Cakewalk 


$249 
Keyboard & Software Available 


foe”, ~ Olisat 

ISIC 

SLPAY 
7441594-5054 (CA) 
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SONGWRIGHT IV 

Music Processor prints professronal sheet mu- 
sic, songs, scores with texi, chords, symbols 
Compose, edil, copy, record, transcribe, play, 
franspose fo any key Bass/teble, multiple 
staves, all meters MIDI optional 1BM/Epson/ 
Star printers: CGA/Hercules graphics $89 95 
Send fos tree sample output 

SongWnghl Software 

Route 1, Box 83 

Lovettesville, VA 22080 

(703) 822-9068 


THE SHOWCASE FOR PRODUCTS 


OPERATING 
SYSTEMS _ 


s: : 

This real tims 
MULTITASKING KERNEL 
simplities real life 
product development 

@ No royalties 
@ IBM PC DOS® support 
@ C, PLUM, Pascal 
@ Preemptive scheduler 
@ Time alicing It needed 
@ Intertask messages 
@ Dynamic operations 
- taak create/doleta 
- task priorities 
> memory allocation 
@ Event Manager 
@ Semephore Manager 
@ Essentiel source coda included 
Dene pacsags {6m US! ireoreroners sore 


ARNOT 02.0 for B06/90, 9018/80, 80208 syateme 


3% KADAK Products Ltd. 
206 - 1847 W Broadway 
Vancouver, &.C. Canada V6J 1¥5 
Talex: 04-55670 
Fex (604) 734-8114 
Telephona (604) 734-2796 
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PROGRAMMERS 
TOOLS 


PREVENTATIVE 
MAINTENANCE 


Memory Minder 
Minder a the most comprehensive 
lagnosite program auatable for 

ters. sy operat, can muieE Mar 
easily check the vital operating parameters of 
their floppy drives, including predic fond 
head alignment, read sensitity and 
Run Memory Minder before wital data ee 
operations. Use it to align the drives without 
the use of an oscilloscope 
IBM PC. XT. AT program and manual $70 
Precision Alignment Diskettes sold separately 
$40 each. 525° 40 track, 5 25” 80 track, 1.2 
MB AT, or 3.5" 80 track drives. 


UNATTENDED 
FILE TRANSFER 


¢ Error tree transfers between multple sites 


disk 


@ Schedule transters any time(s), any day 
Use stand alone or with other programs 
@ No complex scerpt languages to learn 
« Easy set up commands ikke Send, Receve 
¢ LAN compatible, Multi-level security 
Auto recover from power outs, nase. etc. 
 Parametar fle dnven 
Use as com/server with other programs 
Shell to other programs & do transiars 
¢ Fast, versatile, relkable operaton 
@ OEM inquines invited Call 
Wired Softwara $75 per location, 
SFI, inc. 
Box 531650 Grand Praine, TX 75053 


( 
\ 1800) 888-0411 la 


J&M Systems, Ltd, 
t5t00-A Central SE 


+» New Mexico 87123 
1292-4182 
We accept MasterCard and Visa 
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MAINTENANCE & INSPECTION 

An easy-to-use computerzed method to organize, 
Operate, and contro! an effective preventive mair- 
tenance system Appiicable to any type of busi- 
ness of indusiry Full screen input and displays, 
plus function key help command Maintains his- 
fontcal data, creates work orders, and provides 
fumerous reports For info, write to: 


FREE BUYER'S GUIDE 





PENGUIN COMPUTER CONSULTANTS 

~ on Programmers Connection 

(408) 997-7703 North Cann ¢ ‘Oho 44720 
800-336-1166 USA 

216-494-378) OH & AK (Colect) 
800-295-1166 Carada 
PROGRAMMERS 81024068 
TOOLS 216-494 3781 Intemabonal 
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‘The ENTER-tainer Clip Music Utility 


A programming productivity tool for developers who want to add 
pizzazz to their educotional and entertainment software. Students und 
teachers will also enjoy this package which teaches the How-To's of 
programming music & sounds; including how to add background 
music to animated graphics. The price includes a royalty-free license 
to distribute The Exter-tainer’s selections in your programs. 

An Extendible Music Software Database & Utility 

« Comes with 270 music & sound effect programs 

Formatted for your Intrepreted & Compiled BASIC programs 

* Also plays like a jukebox through the PC speaker 


Jd 


Selections display decorative, fact-filled screens 

* Works on color of monochrome displays 
includes a 172-page User & Reference Manual that Teaches 

* Music & sound effects programming 

« How to put music & sounds in your programs 

* Fundamentals of U.S. & Intemational Music Copyright Laws 

* Colorful histories of the composers and their works 


Runs on IBM PC, XT. AT. PS/2 and 100% compatibles 
Needs DOS & BASICA or GW-BASIC at levels 2.0 or later 


$79 plus $3 S&H 1-800-727-4140 (303) 440-4140 
VISA.MC. Check. M.0. PDI P.O. Box 18655. Boulder. CO 80308 | 
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PROGRAMMERS TOOLS 





QuickBASIC Programmers 


We are the leading publisher of Programmer's Tools for QB. Our specialty 
is assembler subroutines, and we even have a package that lets you make 
your QB programs memory-resident in as little as 8K of memory! 


Call Toll Free or write for detailed information with no strings attached. 
1-800-922-3383 © 404-552-0565 * CALL M-F, 9-6 Eastern Time 


MicroHelp, inc. © 4636 Huntridge Drive » Roswell, GA 30075 
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DE 
xSoURCE COPE. | PUBLIC DOMAIN _ 


GOSS INTEGRATEO ACCOUNTING 


Gant ONLY FEY par aver! 7 44,00 pes cine! OnLy 42,00 
Petes Cenain and Cheswware toe WME and Compottee. DOS™ Oi on Sigh 
od Pasties ta 


3 LETTERPALL Vi 1 111% lope 
your touch Pyptng abla 18 rein, 
5D AEB TRTUR (677) Dy Pretvasee 


Wreeas teactre operations. COA mg. 
2 REUUERNG RPMS [1381 There 
‘meeaiveiry pare. Bante erated 
OTHE WORLD 80 397; . Dtapiny mange 
‘of he wordt COA meguleed 

5 FURRELS © BUCKETS VEO (190 
Genet warning gue att. subteart sort 
2 Maney Aged te 

AMT S FIRST PHONED (1881, Apna 
tet. owmtern. counrneg, ebapre. match 
age Aged CCAR Maat wg, 





(ame thal need rater ICOAS Ge rm, 
2BO8 SRLS O08 Heip crore ter DOR 


VERSION 20 

Sinem development costs with BOSS ACCOUNTING 
Fully integratee megules including Q/t, A/D, AJP, 
PAYOOLL ee INVENTORY Comolele PASSWORD 
SECURITY MULT # MET WORK compatible 

WEASIC 4 or IDET 

on weil sAnotaled code 
cenaing fees All resale 


ORE COMPUTING, INC. 
ent Sweet Niles MI 49120 
4 in Mt 616 684 $120 


CALL TODAY “rs 
AL 
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‘C’ DOCUMENTATION TOOLS 
* C-CALL ($39) crentes 3 oreoric tree of 
‘called structures, and creates 


He ve-procedures table of 
contents. 
ee breach proces re show 
jut 
aiericated a local/global’ re 


* EST ($20 ins and acon cara, 
oF reformats (incl. comment alignment). 


Bese cross-reterence of 
($29) gives 


» Spee ALI All for $99 (30-day 
tee) plus FREE integrated el wield 
program 


SOFTWARE BLACKSMITHS INC. 
6064 St Ives Way, 

Mississauga, ONT, Canada. LSN-4M'1 
(416) 858-4466 
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PUBLIC DOMAIN 


AS LOW AS $1.75 PER OISK! 

Over 2.000 ai the LATEST & BEST PDy 
Shareware Programs, as described tn our FREE 
DISK calalog! As low as $2 per 525° disk! 
Orders shipped in 24 hrs! Gift cert avail. MC/ 
VISA CORRECT address & phone number 1s: 
GLW Sottware 

P.O Box 14008 

Arlington, TX 76094-1008 

(817) 265-2007 (24 hrs) 





FREE! 
IBM 


SOFTWARE 
CATALOG 


over 32 pages! 


Best Bits & Bytes 
PO. Box 8245-M 
Van Nuys, CA 91409 








Toll Free — 24 Hrs. 


1-800-245-BYTE 


within California 
1-818-781-9975 
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£00 PER DISK 


20 TOP IBM PC PD/SW DISKS 
(360K) ONLY $15 + $3 S&H 
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QubeCaic EDRAW AutoMenu Math Tutor 
PC DOS Help Bakers Dozen, Lang 

EZForm, PC Style PackDisk. PC Stock, 
KidGames, Best Games, Home Inventory. 
PC-Outine. Form Letter fly imagePnnt 
SideWnter PC-Prompt. Best Unites 


re} BRIGHT FUTURES Inc. 
PCM 


Dept 
~} P.O Box 1030 
East Windsor, CT 06088 
Offer Expires Dec 31, 1988 


WRITE FOR FREE CATALOG or 
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IBM Shareware/Public-Domain collection 
conveniently available for only $3.75/disk EULL! 


Over 1900 selected programs PACKED On just 340 ciekettes, each 


FREE 


caiages BEX “wang Spears wendy wor ces sGre tas nena” 
The BEST collection of “Blak AND PRINTERS AND SCREEN. LOTUS WORKAL RES. BATABASE™ 
public domain/shareware PROGRAMS, and much, much mors!! 
software for IBM & compat. Orders shipped on Visa, MasterCard, or COD—but the 
HUNDREDS to choose from. Catalog is free! 
P.O. Box 171134, Memphis, TN 36187-1134 
JDXx DCS | CIRCLE 610 ON READER SERVICE CARD 
P.O. Box 1561 | 
Coons ne 91718 
(714) 734-7075 
Call or send for free disk now! THE SHOWCASE FOR PRODUCTS 
pple, AND SERVICES IN THE MS DOS 


MARKET... 
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PUBLIC DOMAIN 


FOR YOUR PC 


50,000 FILES 
AS CLOSE AS YOUR MODEM 


Exec-PC runs 
the nation's largest 
Electronic Bulletin Board 
System (BBS) with the 
most extensive online 
collection of software and 
message conlerences. 
60 multi-user, 
2.6 gigabyte of storage. 
For free trial 
have your modem dial: 


414-964-5160 


Try Our New System! 
The New BBS Standard. 


For voice info coll 414-963-2880 


IBM SOFTWARE 
CATALOG 
Detailed Descriptions 


1000's of Great Programs 
Only $299 per Disk 
Carefully Selected 
Fully Tested 
Includes Exclusive 
2 FREE disk offer 
NATIONAL SOFTWARE LABS 
13376 Washington BI #7 Dept A 


Los Angeles, CA 90066 
Wette or Cail (213) 827-7889 
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FREE 
SOFTWARE 
CATALOG 


Buy or Rent $1/disk 
Over 1000 1BM quality 
software disks 
On 514" and 3.5” format. 
For fast service 
Write to: 
SOFTSHOPPE 
PO. Box 709 
Ann Arbor. MI 48105 
4313) 763-8271 
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TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


REAL ESTATE 


RELIGION 





Comtronic 
Property MANAGER 


The Most Advanced System Available 
Every function & feature for 
Owners & Managers, 
Commercial, Retail & Resxtential 
Easy 10 learn and use. 

Unlimited owners, properties, unite & tenants 
Notworks any number of weors. 
“Helpe your business grow “ 
Complete Demonstration with 500 page 
User Manual only $35 (Visa/MC/COD) 


Comtronic Systema 
33305 First Way South, Suite 210 
Federal Way WA 98003 


206-874-4034 


Meets all requirements of the 
{natitute of Reai Estate Management. 
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L-PLOT... 

A Meles & Bounds program to plot/prin! plats 
of any scale- Any description- use Any mea- 
surement! Calc areas, error of closure. plots 
multi tracts IBM/compal with morographics, 
CGA or EGA capability $190 Or send $15 for 
feal working demo, refundable with order Visa/ 
MC/chk Free inlo 

LAN/SCAN lnc 

PO. Box 6863 

Abilene, TX 79608 

(915) 672-2901 


PROPERTY MANAGEMENT 


Teports including operating statement, delinquent 
rent, lease expiration and transaction register 
report. Provides check writing, check reconctlia- 
bon, posting of late fees, recurring expenses— 
$495. Investment Analysis—$245. 

YARD! SYSTEMS, INC 

813 Reddick SL 

Santa Barbara, CA 93103 

805-966-3666 


PROPERTY MANAGEMENT 
Rental-Ease New state of the art property man- 
agement software Extremely fast and easy lo 
use Everything is included, tenant tracking, 
Tepairs and mainlenance, income and expense, 
check witing No extra modules to buy The 
ullimate in property management $695 com- 
plete Free brochure, Bemo $10 

STRATEGIC DFFICE SYSTEMS 

9129 Mallard Circle 

Sandy, UT 84093 

800-942-6784 or 801-942-6784 


MANAGEMENT & ANALYSIS 

* “Real Property Managemen!” $395/$595 tor 
residential & commercial properties and other 
bkkp’g Flags deling’l lenants, pants budgets, 
checks, invoices & 1099S No retyping of 
fecutting data * “Real Analyzer’ $195, when 
deciding buy/sell, exchange, or refinance 
30 day money back quaranlee 
REAL-CDMP INC 

PO. Box 1210 

Cupertino, CA 95015 

(408) 996-1160 
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PROPERTY MANAGEMENT 

Since 197B aver 6,500 users ol our software 
have found It comprehensive, Ilexible and easy 
to use We oller sysiems to manage the lollow- 
tng types of properties CDMMERCIAL/ 
RESIDENTIAL/CONDOMINIUM/ 
HDMECWNERS ASSOC /MINI-STDRAGE FA- 
CILITIES 

For more info and sample printouts call 
REALTY AUTDMATIDN 

11365 East Shore Drive 

Hayden Lake, ID 85835 

(208) 772-3259 


RELIGION 


"Quick, Complete and Easy" 
3 reasons why Bible Quest is 
rated the best software for 
Bible study 


Bible Quest 


* search by word(s), 
phrase or reference 
Expand your knowledge 
® your request ts localed 
instantly in full context 
Answers you've always wanted 
¢ works with most word processors 
A unique learning tool 
® requires 640K, 2.1 MB Hard Disk, 
and DOS 2,1 or tater 
Unlock the potential of the 
Bible in your life 


Bible Quest 


(King James Version) 
An InfoQuest Product 


Calt 800-336-6644 
Free color brochure 
Order your own copy 
$99 + $5 handling and shipping 
(Visa, MasterCard or 
American Express accepted) 
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CHURCH 
SOFTWARE 


POWERCHURCH PLUSI& 

12. triendly, reliable church administra- i 
tion system Membership, tutl tund ac- 
peounting. contributions, payroll pa i 
ables, multi-user support, & much more 

I ALL for $695 complete! Compare u 
fealure-tor-teature against any over- 
forced package We're helping thousands 
of churches with great software at a a 
price! FREE phone support, no time Jimit 
No neh aresue Sales pitch To order 
Pyour FREE tull-working DEMO version, § 
call Customer Support 
| F1 SOFTWAR 
fomct Wies, 


SCRIPTURE SCANNER 
BIBLE ON DISKS 


* Search the Bible m seconds 
| phrases 


tor key words o 
© Print ar 
© Write Serr 
etc from your word 
cessor of ours with 
i SS fo scripture, 
Special: $99.95 & up 


CALL; 512-255-9569 


$0 f T Wa HR € 
Box 355, Round Rock, TX 78680 


x 
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PARISH DATA SYSTEM™ 
Comprehensive census/contribution program 
Easy to operate, menu driven Family member, 
financial into & reports fully integrated Selec- 
tive lists, labels, coninbulion/tuition stale- 
Tents, personalized letters. User can create 
‘own reports, letters. Other church programs 
available Over 2600 users. Free into, 

Parish Data Systems, Inc 

3031 W Northem Ave , Suite 121 


Phoenix, AZ B5051 
(602) 247-3341 


KJV. BIBLE ON DISKS $20 

Plus Free Membership (Dver 30.000 Pro- 
grams} Nol Just Disks, bul copying only pro- 
grams thal you wan! (50 Most Programs) Plus 
20 Super Programs loo - (1) breaks 640K 
barrier, (2} disk cache tor expanded/regular 
memory, (3) doubtes your disk space, (4) 
wordptocessor lo copy/search Bible Pius 16 
more Complete Bible, 20 programs, plus cata- 
logue $20 5 25° Disk/$25 3 5* Disk 

PC Public Library, 3626 HWY 301 North 
Ellenton FL 34222 (813) 729-2299 


PC Magazine Marketplace 
the ultimate target market! 


The brand specifiers who read PC 
Magazine don't have the time to shop 
around, their only concem ts getting 
what they need as quickly as possible. 


They'll DIRECT their attention to 
PC Magazine Marketplace 


Por them PC Magazine Marketptace’s 
Direct Response/Display Ad format 
cepresents 4 fast, easy and cost effec 
tive method of product acquisition 
They know it will have the products 
they need and the intormation they 
Wak TORA GieL, HON bts: 
counts, specifications and deliver 

[fyou think that your business can 
benefit from the 700,000 brand spec 
ifiers who read PC Magazine .. 
YOU'RE RIGHT? 


Se take DIRECT action and call 
(212) 503-5115 or (800) 825-4ADS 





MAL 


SALES MARKETING 


SaleMaker™ | 


Cilent Management 
& Telemarketing Software 


THE prov oe HOR: pRgeucrs AND SERVICES i abe MS Le COREL 


SECURITY 


=< Editor's Choice 
=a - 

[= =i) 

—= 


THE PC PROTECTOR 


"A very well 
rounded eysiem 


with broa 
funchonaity 








@ Very easy to learn & use 

@ User-customizable for any business 
Lightning fast file access 

¢@ Inbound & outbound telemarketing 
@ Schedules cails and call-backs 

¢ Autodials your phone 

¢ Records contact history & notes 
Tracks lead sources 

¢ Word processor built-in 

@ Instant follow-up letters & labels 


@ Mail merge for targeted direct marketing 
¢ Generates custom management reports 


¢ Pop-up windows, full color screene 
@ Unlimited fite capacity 
@ Imports & exports ASCII files 


¢ Over 95 searchable data entry fiekis 


and excellent 
screen design. [li 
Itis also fast and easy to operate, 
a hard package to beat.” 
PC Magazine 12-22-67 


Nominated for 1987 Award 
for Technical Excellance 
for Application Software! 


Reduce costs. Increase Sales. 
Call today for free information. 
1-800-433-5355 
(214) 264-2626 in Texas 
SaleMaker Software 


@ Single-user & true LAN versione available Box 531650 Grand Prairie TX 75053 
CIRCLE 618 ON READER SERVICE CARO 


SCIENTIFIC 





Add a | Weather Station to your Computer. 


“$5752. 


1-800-247-5712 


SECURITY 


PC Security Products 


Hardware/Software 


LogSafe Access Protection 
WorkSafe Back-up Protection 
ComSafe Modem Protection 
CodeSafe HAW Copy Protection 
ViruSafe Virus Protection 
DataSefe Data Protection 
DemoSafe Demo Protection 


Gamma Security Products 
710 Wilshire Bivd , 609, Santa Monica, 
California 90401 Tel: 215/394-8622 
FAX 213/395-4214 Thx: 5106008273 
Brochures & Demos Available 
CIRCLE 820 ON READER SERVICE CARD 


You know how much you depend on 
your computer. With PC Weather Pro, 
your [BM PC, XT, AT or other compatible 
can give you the weather as well. And 
even keep a perpetual record. Includes 


TMI inc, rue 
4000 Karase Way —_~—_ 
DADO Leber Onwrgps (8 97045, — 

HO 297 S712 + 

bn Orepen (505) 695-906 — 


MAILSAFE™ 


A software implementation of the RSA 
public key cryptosystem for MS-DOS 


« Secure Messaging without secret shanng 
« User key generation 

+ ASA Drpital Signature - Usertde authenticabo 
«ASA Digital Envotope™ secure data privacy 
+ Local file encryption 
» Canhguration features for most E MAIL Systems| 
+ OEM versions aveilable tor DOS end UNIX 


$250 per copy Quantity discounts Special 
prices tor government and educabon markets 
The RSA pubsc key crypto system s& protected 


_by US patent 4405 @29 





CALL FOR INTRODUCTORY OFFER. 
RSA DATA SECURITY, INC. 
10 Twin Dolphin Drive « Redwood City CA 94065} 

415/595-8782 
Semic 
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PASSWORD $9990 


eels 
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HANDS OFF THE PROGRAM” 


PC SECURITY 


HANDS OFF THE PROGRAM is an all somware 
privilege based, sysiom secunty utity thal pre 
vents socess of your PC's subdirec: 
tones, files and doh drives, 
Ute td te ras ete Provides & sophesti- 
cated lechnique lo separate up to 64 users of @ 
PC, by privitege, (nto tivew own separate aroas on 
the hard disk Usera may socess anty their own 
areas and any other area protected with @ lower 
privlege 
HANDS OFF THE PROGRAM protects fites on 
yoir hae Gan proversing uneishon ase orn 
fram modifying the pil Carel arora 
Hidden, System) For example, use the READ 
ONLY antribte to prevent virus programs from 
invading your system 
HANOS OFF THE PROGRAM restricts access to 
your hard disk wa diak locking A “locked” hard 
Oiak may NOt be booted sccessed by appkcanons: 
software oF formatted via Ihe DOS FORMAT com- 
mand until tia unlocked” 
HANDS OFF THE PROGRAM incorporates 
advanced security techniques on PC's running 
PC-DOS V30 of higher The OOS FORMAT of 
Griva C 1a preveried white the PC is in use. the 


HANDS OFF THE PROGRAM sino provides. 
* Deak Encryption 


© Read Only and Execule Only privileges by 
user 
© Auto Instaliation 
re $89.95 
add 3 75—shnpping 
Check Money Order VISA MC accepted 
Systema Conaulting Inc, 


412-963-1624 
‘Gox 111208, Pittaburgh, PA 15238-0000 
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-Protect your valuable data 
-Control licensed software 
Secure local hard disk 


Allow up to 100 users of your PC 
with login and optionai password 
protection, Each user may have 
rights of up to 32 subdirectories 
with restrictions to floppy disks. 
Menu driven allowing easy main- 
tenance of users. Optional report of 
login & time tracking. Inciudes anti 
virus program, 
Viea, Mastercard, Amex 
adg$10 for handling 
Ph, (204) 086-2708 
Fax (204 943-3702 


Fort Garry Place 
2704-88 Garry Street 
Winnipeg, MB Canada 
RIC 46 


fe) 


= 


fa COPY PROTECTION 


Designed for user-transparency, clone 

compatibility & strength ft teatures 

© no need for damaged media or 1/0 plugs 

* thwarts all Bit-copy Software 

© supports all Hard & floppy Disk formats 

* testtict or allow Network Installs 

» allows protected upgrades by modem/BBS. 

© limit program use by Date or #Executes 

© remotely reset tnstatls or Expiration 

$195 Starter Kit of $495 with NO meter 

counts Free into & demo disk available 
Az-Tech Software, inc. 
305 East Franklin 
Richmond, MO 64085 

(800) 227-0644 {816} 776-2700 
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TO PLACE YOUR 
AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


















SECURITY 








he world’s leading soft- 
wore monufocturers 
depend on Softguord copy 
protection systems. Your 
FREE DISKETTE introduces 
1 to SuperLock * ~ invisi- 
le copy protection for 
IBM-PC (ond compatbles) 
ond Mocintosh. 


© Hord disk support 
© No source code chonges 
© Customized versions 

@ LAN support 

© New upgrodes ovoiloble 


(408) 773-9680 


SOFTGUARD SYSTEMS INC. 
710 Lokewoy, Suite 200 
Sunnyvole, Colifornio 94086 
FAX (408) 773-1405 








COPYLOCK I 





be UR: Infarmanen 1-000-451-0003 E01 1 
Saie/ouppert 1-800 344-2545 cr 408-729-8107 
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ULTIMATE VIRUS DETECTION! 
Detacl viruses at work or unauthorized use of files 
on your IBM/compalible’s hard disks Even 
checks boot records! See review in COMPUTE!'s. 
COMPUTER VIRUSES book Downtoad .a free 
evaluation copy from our BBS at (213) 276-5263 
Sull $IS-VISAMC_ Includes 6 months "Virus 
tnfo Palladium” BBS membership 

Gilmore Systems 

PO Box 3831 

Beverly Hills. CA 90212-0831 

(213) 275-8006 










IA 
M 


With our Copy Protection 
Products. They really work and 
do not burden the honest user... 


For Hardware Based Security 
{Parallel Port/ROM Socket Interface) 

* STANDARD KEY TAG 
Unlimiled executiona 

® COUPON KEY TAG 
Limited executions 

® DURATION KEY TAG 
Limited (days, hours, min.) 


Ea 
ro 


__ 
For Disk Security 
High Level Security 
® PADLOCK II DISK 
© SAFEGUARD DISKS 
* COUPON DISKS 


For Hard Disk Protection 
* HDCOPY 


Low Level Security 
User instatiable Protection 


® PC-PADLOCK 


The market is filted with copy 
protection products which burden the 
user or simply don’! work. We have 
over 3500 satisfied software firms 
utilizing our systems. The high-levet 
fingerprint has not required an update 
in over 3 years. 

Why should your vatuable data or 
useful software program become 
available in the Public Domain? 


—— | | 


more information. 
GLENCO_ 
ENGINEERING INC. 
SEAVING THE SOFTWARE INDUSTAY SINCE 1979 
721 W Algonquin Rd (3121 364-SOFT 
Arbngion Hts IL 60005 FAX 364 7698 

Teton 493-7109 
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BIT-LOCK* SECURITY 

Piracy SURVIVAL 5 YEARS proves ettectiveness. 
of powerful multilayered security Rapid decryp- 
fion algorithms Reliable security device trans- 
parent to PARALLEL or SERIAL part Compli- 
mented by low cost KEY-LOCK' multiteatured 
COMPU-LOCK™ inctuding countdown time- 
out data encoding & mutli-produc! prolection 
MICROCOMPUTER APPLICATIONS 

3167 Otero Circle 

Littleton, CO 80122 

(303) 922-6410 of 770 1863 





SHAREWARE 


ir caspase Computer {mage 

im care ‘SoMware” 

= 2639 N Grand, Suite 111 
Sania Ane, CA 92701 


(714)771-4926 


SHAREWARE 
Only $3.80 Per Dish! 


‘We have thousands of Shareware programs to 
choose from. Direct from the authors, on high 
quality disks, All disks are verified and tested 


iGemes @ Data Base @ Word Processing] 
Utiltties @ Spreadsheets ¢ And More 


All dishs are full. Several pragrams per dish 
Call or Write for FREE Catatog. 


oe SPECIAL OFFER 
A epecial selection of 10 Game Disks with 
Over 100 games tor Only $28.00 with Ihia ad! 
(Send ad with your request for catalog) 
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SAVE 90% ON SOFTWARE! 
‘Shareware programs compare favorably to com- 
Mercal programs casting $200 and up! Letter 
Quality, EZ Forms, Bannermaker. Print Spooler. 
CAD, Accounting, mary more to choose trom, all 
for $3.95 per disk! Super tast defivery Money- 
back guarantee. IBM, PC. XT. AT. jf. or compat- 
‘bles Call or send for FREE catalog. 
SHAREWARE EXPRESS 

32302 Camino Capistrano, Suite 204W 

San Juan Capistrano, CA 92675 

{714) 240-1322 





STATISTICS 























































STATISTICS 


GO with SOLO 


Kdeal for researchers and busi- 
ness professionals. SOLO 
provides all the necessary stat 
procedures. Incredibly easy to 
use. Inexpensive enough for a 
single project or occasional use. 
$149 complete with sae 
Call today. MC or VISA. 
Satisfaction guaranteed|| 


BMOP 32K 
SOFTWARE 
1440 Sepulveda Boulevard 
Los Angeles, CA 9002S 
(213) 479-7799 
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asy to learn 

a ae to use 
e Fast accurale. y 
® Windows and 9} 


coll 


STAT PLAN Ill 

Easiest to use statistics program available 
Complete cange of slatistics-curve fitting 
Ctosstabs, correlalion, mulhple regression, 
T tests, elc Graphics with printer/plotter cut- 
put Capable of handing over 50,000 data 
paints intertaced directly with lotus files Demo 
diskette available MC/VISA Only $179 

THE FUTURES GROUP-STAT PLAN III 

76 Eastern Blvd . Oept C 

Glastonbury. CT 06033-1264 

(203) 633-3501 











RATS Version 3.00!!! 


RATS 1s an integrated environment for data analysis, Jorecasting and 
graphics. Forecast with Box-Jenkins (ARIMA), exponential smoothing, 
vecior autoregressions, large models and others. Choose from a wide va- 
nety of techniques to @alyze your data, from stepwise regression to logtt 
and probit, from two-stage least squares to spectral analysis. Generate 
Teports using the excellent graphtcs and data-handling capabilities. 












Ournewest release (3.00) is more interactive then ever, with full help at the 
touch of <FI>. The power of RATS. in anew, improved form, 1s still yours 
for only$300!! Call or wnte for more information today. 







VAR Econometrics 
PO Box 1818 
Evanston, IL 60204 


(800) 822-8038 / (312) 864-8772 
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1099'S-ON-DISK 

Meet IRS regs fo file 1099's on magnetic media 
Use yout IBM Compatitle PCs to prepare 5¥1” 
diskette, print forms and reports For all 1099's, 
1098, 5498, W-2G Fast, easy to leam and use, 
manual included Not copy protected Only $69 
plus $3 S/H, MC/VISA accepted Our third year 
CUSTOM CRAFT SOFTWARE, INC. 

5730 A Street Box 5577 

Lincoln, NE 68505 

(402) 464-3184 


High performance STATISTICAL SYSTEM 


If you have a PC, this is the 
way you should be preparing 
ald 1988 income tax retum. 
‘ast, easy, & accurate. No 
spreadsheet software reqd. 
jousands of satisfied users. 


Regular Version: 
Supports 18 schedules and 
forms (1040, A-SE, 2106, 


A powerful, elegant, and super-fast statistical package integrated with 
complete data management and dynamic graphs Comprehensive selec- 
tion of descriptive, inferential, and exploratory statistics with forecasting 
STATS+ features intelligent, two-way interfaces to data from Lotus, 
Symphony. dBIll+, and other programs For more info look for our ads In 
most computer journals, ask your dealer, or contact StatSoft. Price $245 
(+$5 ship/handl). 


‘ StatSoft 


Overseas offices. StatSoll of Europe (Hambu 
don UK) ph 0707271166 Hearne Software ( 


2325 E. 13th St., Tufsa, OK 74104 
(918) 583-4149 


FRG) ph 040/4200347 StetSott UK (Lon- 
tbourne Austrelie) ph 613-497-4276 
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THE BASS SYSTEM™ 


DATA WISTUDY; 
IMFILE wranta, 
LEWGTM @EK S$ ft: 


INPUT AGE *-8 @ 10 SES $ 
@ 28 MEIOMT WEIOMT 3248-37; 
FORMAT AGE S$ &@ HEIGHT WEIGHT @ a. 


PAOC GLM DATA-WTaTUDY. 


CLASS SEX; 


MODEL WEItONT - HEIGHT AGE SEX. 


The BASS SYSTEM (our product) took 25 seconds 384K and 1 2 Meg of 
disk space It costs $399 one time with occasional updates at $35 Dataset 


was 1,000 obsa‘vations 
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BASS INSTITUTE, INC. P.O. BOX 349 CHAPEL HILL, NC 27514 (919) 489-0729 


STATISTIX - ONLY $169! 

STATISTIX ts a powerful and very easy-to-use 
statistical system for PC's Used by many 
universities, businesses, led and slate govern- 
ments and research organizations Check us 
out before you buy a statistics program, you'll 
agiee SX is a “best buy”! Money Back GUAR- 
ANTEED. For move inlo 

NH ANALYTICAL SOFTWARE 

PO BOX 13204 

Roseville, MN 55113 

(612) 631-2852 


NCSS plus-$99 

Easy-to-use menus & spread sheet. Muthpie 
regression T-lests. ANOVA (up to 10 factors, rep. 
measures, covariance) Forecasting. Factor. cius- 
ter, & disenminant analysis Nonparametrics. 
Cross Tabulation. Ptots: histograms, box, scatter, 
stemieaf. Sort Subset. Transformations. Reads 
ASCH New graphics Pkg. $59 

NCSS 

865 East 400 North 

Kaysville, UT 84037 

Phone 801-546-0445 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 


Call (212) 503-5115 
or (800) 825-4ADS 


SURVEYS 


THE SURVEY SYSTEM 

An easy to use menu driven system lor the 
entry, editing, processing and presentation of 
questionnaire data The system can produce 
camera ready crosstabs and other tables in 
banner format Also statistics and bat charts 
Regression and open-end coding/analysis op- 
tons available 

CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Ctr, Dept P 

Petaluma, CA 94952 

(707) 765-1001 


TAXES 





Federal & State returns on 
‘single disk—Onty $79.95. Easy to use. 
Calculates automatically, performs com- 
plex “What if options, prints IRS—ap- 
proved forme. 25 States svailable. 
Requires Lotus t-2-3 or compatibie 
spreadsheets. VISA/MC. $4 s/h chg Also 
available Professional package-$t19., 


Tax Planner-$79.95, Comorate-$149., 
S-Comorations-$t40. 
Park Technologien, Inc 
PO Box 1317 
Citfton Park, NY 12065 
518/877-5881 or 800/423-3189 outside NY 
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2119, 2210, 2441, 3903, 4136, 
4562, 6251, and 8615). 


Prints iRS-approved forms 
and schedules, plus a Retype 
1040 on Epson or IB 

dot printers. Works ho 
overlays and pin-fed forms. 
Requires IBM-comp. 256K. 


Only $45 
NEW Advanced Version: 
All of the regular features 


a more forms (1040ES, 
, 4137, 4255, 4684, 8582), 


and = laser ninted 1040 ff 


w/graj lasers. 
Be BAK on and two rives, 


Only $60 


mn tio. for CA, NY, 
MD O, and VA. Dats | 


Rie transferred from federal 
tax forms. $30 each. 


MC/Visa. 30-day guarantee. 


AM SOFTWARE 
P.O. Box 25010 
Kansas City, MO 64119 
(816) 241-0014 
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RS TESTED! 


rtiog 


Cree e Ras ing disk For 
The Revenue Service 
Seclel Securliy Administretion 
And moat Stele Agencies! 
Prints on approprict a forms 
IMPORTS dota frem LOTUS, ODASE 
EXCEL, end most other datebesast 
COST EFFECTIVE: Seve money in 
snes end penaltiast 
1B or compatible softwere for 
3 U420r5 anlu £195 00 
Bisteleur oesMP 
laterce! Reportiog Systems,loc 
39120 Argonaut Wey, Suite 406 
Fremont, Ca, 94538 
Call 600-235-6646, Sxt 320 
laCA 600-235-6647, Ext 320 
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UTILITIES 


A Menu System to Manage 
Memory Resident Programs 


Run as many as 26 memory resident 
programs using only the memory of the 
fargest one. 

4 Universal hot key for ail memory resident 
programs. 

AMenus provide easy set-up and single 
key-stroks accsss. 

AAbility to remove all memory resident 
programs with one command. 

AToll-tree technical support 


From tha makers of Direct Access. . 
SUGGESTED $99 Plus Shipping 
RETAIL & Handling 
CALL 1-800-242-6368 
FOR THE DEALER NEAREST YOU. 


1621 WESTGATE ROAD 
EAU CLAIRE, WI 54703 


Make your computer work after 
hours with Whenever 


Whenever ts a set of utilities you can use lo sched- 
ule your computer to perform anything [ram simple 
BOS commands to long strings of batch files, at the 
Ideal for large pant jobs, off 
hours long distance data wanséer. back ups and 
drudgery. 
assign tasks fo run repeatedty, just 
‘once, or string batch files together 
runs after specified period of keyboard 
inactivity, at a scheduled time, or both 
automated keystroke feature 
well-documented, easy fo use 
occupies 4K memory, only $59.95 
CYB Systems, Inc 
8605 Cross Park Drive 
Austin, TK 78754 (512) 935-2266 
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UTILITIES 


BREAK 640K! 

Why buy expensive boards? VRAM™ gives 
yous PG/XT/AT of PS/2 8 megabytes of memory 
by turning disk space into expanded memory! 
Use extended memory lor expanded memory 
Create VERY LARGE worksheets FAST Aulo- 
matic. Easy to use 640k not required Money 
back guarantee $49 + $3sh 

BIOLOGIC 

11982 Coverstone Cir, Suite 1622 

Manassas, VA 22110 

(703) 368-2949 (fax 703-361-8251) 


°**IBM Uses CP/M & Apple*** 
“The best". “strongty recommended"-PC mag 
© Uniform copies files, reads & wriles directly 
to 200 CP/M disk lormats on the PC.XT,AT-by 
Micro Solubons $62 95 + $3 S/H 

© MatchPoint 1/2 card translers Apple DOS, 
SOS, CP/M and ProOOS tiles to IBM PC. XT, 
AT-$185 + $3 SH (includes FREE Unitorm!) 
Bive Heron 

1108 S. Second St 

Dekalb, Illinois 60115 

{815)758-2355 


SUPER PC-KWIK 

The industry's best disk cache “Highly recom- 
mended" J Dvorak". hold on to your ear- 
drums because you've just launched =“ J 
Dickinson “... the word swoosh! may give 
you an idea.” J Seymour You can't buy more 
pertormance for just $79.95. $2 S/H VISA/MC 
+ $250 it COD 

Multisoft Corporation 

15100 SW Koll Parkway #L 

Beaverton, OR 97006 

503-644-5644 of 600-234-KWIK 


FLEXMENU 3.1 ONLY $19.95 
Powerful menu program, provides a user 
fnendty way to operate your programs Pas- 
‘sword protection 1s available for EACH menu A 
telephone directory utility allows you Io store, 
custom sort and print all your name, address 
and phone numbers Fiex menu even has a 
timed execution utility to run your programs 
even when you are not there! 

Main Menu Software 

12700 East 8 Mile Road 

Detroit, MI 48205 


(313) 372-3262. . CHK/MO/COD 


A BEAUTY FOR YOUR BEAST 

STILL RIVER SHELL, a new ver2 55 powerful 
“Point and Shoot" DOS enhancement utility tor 
fite/disk mgmt and DOS command interface 
Listed 1987 & 1988 PC-SIG's TOP 100 pro- 
grams. $39 complete wilh 166 pp manual 
Unild site lic $390 PO/COO + $8 MC/VISA 
no fee 90-day No-Risk Guarantee 

Bill White 

PO Box 57 

Still River, MA 10467 

508-456-3699 








Fix common problems fast! 
‘ou don't need to be an expert to diagnose and correct problems in- 
olving PC setup. All you need Is HELPME™ software! More than 


300 tests. Quick identification of system configuration and com- 
patibility. $99 + S/H. MC/VISA. California Software Products, Inc., 
'525 N. Cabrillo Park Drive, Santa Ana, CA 92701, (714) 973-0440. 
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PC AND NETWORK 
BACK UP 


IN THE BACKGROUND 


* Keeps new or changed files backed 
ap automatically, w/o liftiog e fieger 
orexiting your application program 

° Mekes Total eed Incr. back aps in 
the background w/o interruptioe 

* Works with any DOS storage device 

* Memory resideot-Req'e Only 13K 

* Compatible with all popaler LAN’s 

* You will never have to back up egain 

* SitBack aed Relax - Only $99.00 


SaBack Technologies, Inc. 
913-894-0808 
9290 Bond Suite 205 0.P. KS 66214 
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The Nova Utilities 
Power tools you'll use! 


The twelve advanced DOS programs that ara 
on every user's wish list. Disk editor, file re- 
covery, point-and-shoot window directory 
Manager, encrypt and compress files, DOS 
command line qualifiers, find, view, delete, 
move, copy, more! Less than $6 per program 
at only $69.95 complete with 100+ page 
manual Ask about our free upgrade offer 


NOVA SOFTWARE, Inc. 
P.O. Box 37464 Abq , NM 87176 
505-836-8400 
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AT’s DON’T NEED 
360KB DRIVES 


Allows copying of IBM AT files for use on 
IBM PCe, XTs, and compatibles with no 
herdware or software modifications. A 
360K derve ts not required. 
“CPYA “ mey reside on your IBM 
AT hard disk and copies 1 file or entire 
peecsotes eaten! Pnoe $79. + 


MICROBRIDGE COMPUTERS 
INTERNATIONAL, INC, 
655 Sky Way - Surte 125 

San Cartos, CA 94070 i 
1-800-523-8777 tact 
(CA) 415-593-8777 

NY) 212-334-1858 == 
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Ammunition to conquer 
your biggest problems! 


panv-ewnt 
i ! 
wethout VEMM ag 
(B40 kilobytes) 


& 


© The Virtual Expanded Memory Manager 
Provides your EMS applications with up to. 








eight megabytes of expanded memory 
eit turns PC/AT of PS/2 ox: 
tended memory into @ 
memory 
@ It turns hard disk storage into 
expanded memory i 
@ Its compatible with most EMS 
applications incuding 1-2-3 
and Symphony 
© Only $69 95. ae one guarantee: 
rh P: owmeries 
7 Maoressn KS 66502 
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SOURCER.. 
COMMENTING DISASSEMBLER 
Sourcer , creates detased commented source 
code and listings from memory, COM files or 
EXE ties Suttable for assembly Built in 
Geka ‘simulator resolves: data 
provides detailed comments on 
oe and oan 10 ports and uly 
more Optional BIOS Pre-Processor 
Getailed commented kstings 
‘Standing review in PC vitnbarine 436 BB og 06 pg is 
SOURCER $99 
SOURCER @ BIOS Pre-Processor $139 FH 
IShipping $3 outsde USA$1S CA Res addtax) 
To order or recerve information just cal! 
1-800-662-8266 
V COMMUNICATIONS 
3031 Tisch Way Suite 905 Dept PC 
San jose CA 95128» (408) 296 4224 


AECALC 1-2-3 5X FASTER! 


Make your PC recaic like en AT -- your 
AT like @ 386! 3-2-1 Blastoff speeds 
recaics four ways. Complies formulas 
into machine code, provides new faster 
@tunctions, uses optimal recalc, mint 
mizes EMS overhead. PC Mag 5/31/88" 
‘A 1-2-3 eccelerator that really works. 
Cuts recaic time of 1-2-3 by 50 to 90%.” 
BONUS Distribute secure worksheets 
with proprietary formulas replaced by 
machine code, using all 1-2-3 features. 
Standerd edition ($99.95) provides fast 
software maih for 2-3X speedup on alt 
peeve Premium edition ($149.95) 
@ 60x87 hardware math to 
5- rata speedup. Order 24 hrs on 
ISA/MC/check with 30-day guarantes 
FRONTLINE SYSTEMS, INC. 
Box 7408-PC, San Frencisco, CA 94120 


(800) 451-0303 x55, (916) 677-7171 x55 
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DISKPACK™ 

No 1 backup software 10 Megs onto “as few 
as" 2 floppies in 4 min! Compresses files up to 
80% Copies to any DOS device (inci tape) Ail 
other fast backup programs bypass DOS and 
afe unreliable and don't work w/many clones 
Please compare Nothing else even comes 
close Money back guarantee $89 + $3sh 
BIOLOGIC 

11982 Coverstone Hill Circle, Suite 1622 
Manassas, VA 22110 

(703) 368-2949 (fax 703-361-1251) 





WORD 
PROCESSING 











Improving Your 
Writing Has Never 
Been So EASY! 


© . analyzes text in truly wonderful 
ways and is little short of amazing 99 
—Jerry Pournelle, SYTE, February 1988 
In 25 stunting graphic displays, Reudabilin, 
ader essential for 








different: analy: 







wh an uncondsonat 30-day 
guaranice and free hfetime technical 


Yes, I want ___ copies of | Resalibiig 
| Dek ox 5ue I 
I (cree Cand holders AmEsp, VISA or MC olf 
tallfiee LAO 2SWSCAN Ear 82 man 7 boys, 
$90 (S095 + S47 sh Sf 
pavable mn Sca nderay van PC Systems, Inc 
resubents. hd 3° sales en 


SCANDINAVIAN e 
1 Snes Pl 8 

9} Manne Sa, Suite 707A, Rewkvih, MD 208% 
1-800-288-SCAN Ext. 982 


ao es ee ae a a es 
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NEW! PC-WRITE 3.0 

Full featured word processor for PC's Edits 
large files and columns Speli check, mail 
merge. ASClland macros Easy to use Supports 
500 printers Sottware guide, and tutonal on 
diskettes. $16 Registralion with manual, fele- 
Support, newsletters and updates $8900 90 
Gay moneyback guarantee 

OQUICKSOFT 

219 First Ave North #224 PMAC 

Seattle. WA 98109 

1-800-888-8088 (206) 282-0452 Visa/MC 






os 











CONVERT BETWEEN 18 

WORD PROCESSORS - 

and preserve all formatting! 

V Over 75,000 copies in use 

V Two-way conversions 

¥ Preserves all document 
features & formatting 

V Menu-driven, easy to use 

V Optional batch mode 


30 Day Money Back Guarantee! 


WORD FOR WORD 
by Mastersoft, Inc, 


800-624-6107 


$149.00 

$299.00 LAN 
18M Witting Asst., Microsoh Word, 
MuliMate, OtficeWniter, WordPerlect, 
Volkswriter, WordStar, XyWrte, DIF 
DCA/AFT( DisplayWrite), PFS: WRITE, 
PFS: First Chobe, PFS: Pro Write, 


Q8 A Write, Samna, Microsatl ATF, 
Smart ASCII, EBCOIe 


Mastersoft, Inc. 
4621 N. 16th St. 
Phoenix, AZ 85016 


| OTe GCL 04 on neanen seevace cann (602)277-0900_| 


“Ourstandmg software — the best of its kind.. .CompareRite compares 
eM MALI OR RCE VU Te DO It's utterly amazing." 
= John Dvorak, PC Magazine, 3/15/88 


CompareRite saves hours of editing by showing you how any 
two document differ. Amazingly fast, CompareRite will create 
a complete comparison draft, ready for printing, or display the 
changes on the screen so you can scan them. The program 
shows changes in many user-selectable formats, and is com- 
patible with all major word processing programs. 

CompareRite is perfect for attorneys, editors, proofreaders 
or anyone who has to make or compare Thousands in use. 
Price — $129.95 + $5 shipping/handling 


INCORPORATED 
763 Massachusetts Avenue 
Cambndge, MA 02139 
{Outside MA) 800-262-5656 Exe. 10 (In MA) 617-864-6151 Exe. 10 
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‘SOFTWARE INC 


A STAR IS BORN! 


‘The Siarttouse™ 
‘The intetigant Pul-Deun Wenu & Meuse Driver Sysiom 
‘Woreier 


“XyWrite 


XyMouse. «2 the lightning fest 
enhoncement — mokes XyWrite It! 
Piua even better! 


AyMous. 


moves ihe cursor 
ond text Becca ond noturelly 
2 instantly selects 


egay—lo—use mouse windows 
AVMOUSE. ... acceserotes both 
beginning and odvenced XyWriters! 
NEW! Support fer ‘aLoCorte’ and neiverte 
CALL HOW for Ihe fentostic limesever: 
GALACTIC SOFTWARE ine. 


2600 Phiment Avenve, Suile 211 
. PA 19008 


Huntingdon Volley. 
215~-947~-0930 
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0901 O-90RS IE AIST Ext 16 ta 8 6 1.008.672.5470 FL. 000 
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World's Bilingual Word 

DuangJan, bilingual word processor for En- 
glish and: Armenian, Bengali, Euro/tatin, 
Greek, Hindi, Khmer, Lao, Punjabi, Russian, 
Sinhales Tamil, Thai, Viel $109 + $5 s/h 
(foreign + $12 s/n) Font editor included For 
IBM compatible with dol-matrx & LaserJet 
pnnter Demo $6 + $1 s/h 

MegaChomp Company 

3524 Cottman Avenue 

Philadelphia, PA 19149-1606 USA 
215-331-2748 


TO PLACE YOUR 
AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


MISCELLANEOUS/ACCESSORIES 


CompuTogs Dust Covers 
The ultimate in dust protection. Available in natural 
canvas/brown trim or new designer gray/black trim (add 
$2/cover). ound covers are ee r Super to vinyl! 


COMPARE ‘OUR PRICES! KEYBOARD 


PRINTER (specify) 1 
1h cH MON/CPU 2438 


CompuTogs® P P. a) Box 19728, Greenboro, N.C. 27419 « (919) 292-9060 
VISAMC Accepted 50 Shipping cus. 


‘OM EMBROIDERY SHOWN AVAILABLE 


‘anda ss0 ON READER Senvicecand 1-800-227-TOGS 


~> Gortpubovers 


‘one | 


COVER YOUR INVESTMENT 


DUST COVERS - over 4 050 sengre ot bre caters 


+ BD-51 Items! Key Board Wedge 





* 100% Cotion Canvas « Breathable! 
+ Beige w/Grey Trim —« Static-Free 
For: Computers and Printers 
IBM, Epson, AT&T, Leading Edge. Compaq 
(800) 826-5761 
(n CA (415) 759-1466 
Contemporary ComputerWeer 





1320-36th Avenue San Francisco, CA 94122 
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— RSZ22 interlace Key Board Ermulator 
— RS232 Interface Key Board Emulator 
— (BM PC XT AT True Compatible and Other 


— IBM PS 2 Model 
~ IBM PC XT AT PS:2 Model 


SCANCODE INC, 
18001 Sky Park South + Suite K » Irvine, CA °92714 
Tel (714) 863-9555 + Fax. (714) 863-9547 


DEALER DISCOUNT 
CIRCLE 853 ON READER SERVICE CARO 
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BAR CODING 


BAR 


Print bar codes directly trom your own MS-DOS eppiica 
Uons without copying data to special pnnt tes 
Supports Epson, IBM Graphics, and H-P. 
LaserJet printers 
§ NEW FEATURES 
have been added to our populer 
memory-resident bar code printing software 
Now print EAN B and EAN 13 in eddition to UPC-A, 
UPC-E, Code 39 ond 2 of 5 $295.00 
figh density dot-matrix bar codes supported Developer inquiries invited 


‘LABELS 
BTC IEXIp 
LO CFT TON 


EASY -FAST-@2 


Yes 


= 


LABELING SOFTWARE 


CodeScen 2000 Bar Code Reader 


$495.00 


Bear Rock 
Placerville, CA 95667 
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EZBarcode"MM NM] MEeYuasel ys 
i fami MADE EASY 


6069 Enterprise Drive 


For DOT MATRIX and Laser Printers 
(Epson/IBM/Okidata and LaserJet) 





© Flexible format Any size label 


© Labels for bins, shelves, 
Inventory ~- name tags 

© Big text readable up to 50 ft. 

© Bar Codes: 2 of 5, UPC/EAN, 
MIL-STD, AIAG, Code 39, etc. 


© Auto-Incrementing 
© Reversals 

® Color Options 

® Laser Soft Fonts 

© File Input 

© Very fast © Easy 


Includes. 
EZBarcods | 
Printing 
Sofiware 


Bar Code Reader 
Model PC-WEDGE Reoder, . . $289.00 


« No software changes neceswury 

© For PC/XT/AT of compatible 

@ nstalls in minutes, without tools 

* Reads Code 39, 2 of 5, UPC, Codabar 
© EZ Barcode | printing sofiware included 


EZBarcode J Printing Utility 
okt 


© For dot matr)\ and Laserlet printers 
© Vary bar code height, spacing, etc, 


EZBarcode 11 Printing Program $99.00 
© Keyboard of text file data input 
© Prints Code 39. Interleaved 2 of $, UPC-A 
© Automatic incrementing, multiple columns 


ABARCODE * Program prints bar codes: from 
within dBASE 11) Plus, dBASE IV... . $99.00 


Videx TimeWends.............++4 Call 
* Portable, credst card sized bar code reader 
© Time stamps each bar code as it 1s read 
«© We carry a complete line of Videx 
TimeWund products 
* Custom vofiware development ovoilable 


= 
TimeKeeping Systems, Inc. 


12434A Cedar Road « Cleveland, OH 44106 
(216) 229-2579 « Fax: (216) 229-2573 


— 

THE SHOWCASE 

FOR PRODUCTS 

AND SERVICES 

IN THE MS DOS 
MARKET... 











PERCON' E-2-READER™” 
FAST © ACCURATE * RUGGED 
NO SOFTWARE CHANGES with PCr 
XTIAT and PSi2, AT&T 6300, Wyse 
SOIGOIBS/PCIAT, Kimtron KT:7/PC, Link 

PCTermMCIIMC3, TeleVideo PCSII 
905955 & DEC VT220 keyboards 

mutt-user 


Detarls or Quesvons? Call us. 


(503) 344-1189 
2150 WIth Ave 1 


Eugene, OR 9740 


seeusst COMBE asoz2z 








WET 


COMPUTER SYSTEMS 
Professional Labeling Software 





wo Memory-resident softw ponts bar 
cod: 9 uract boxes _ and 
S dwactiy fr 1 program dBas! 
Lotus, Basic, etc 
= Works with Dot Matrix or Laser painters 
@ Any label format or siz IAG 
$295 coms sk $6 
Other prod B d ‘ 
external | prin tr 





"Magnum®” emulat 


image Computer Systems 
124 Wellington Hts. Rd., Avon CT 08001 


(203) 678-8771 


PC MAGAZINE @ 


Lsbels shove printed with Utility If - $279. 


Other menu driven programs from $49. Unix & Xenix tool 
User celleble routines from $159. 


BAR CODE READERS 


J For PC/XT/AT & PS/2 


& Kimtron, WYSE-G0, Link, & RS-232 
© Attaches 38 2nd Keyboard 
Wo software changes 
® Reads 2 of 5, UPC/EAN, 
Codabar, Code 39 
® Rugged metal pen & holder 
All models complete...$399 
ALSO: Lasers, Portables 
Mag. Stripe, Badge Readers 
Direct From Manefacturer 
30 Day Money Back 
Guarantee! 


DATA SOLUTIONS 


417-A Ingalls Street 
Santa Cruz, CA 95060 


800-345-4220 
In CA 408/458-9938 

















(pF Ok oie 8 ee Or eee ee Oe 
cup BAR CODE & 
4 MAGNETIC STRIPE 
LJ ve READERS 


for the IBM PC & PS/2 
en & quick installation 
No additional software or port 


Compile Fast Bar Code 
Printing into your programs 


with Code Master Metal wand & case 
ePrints UPC/EAN, 2 of 5 Also available: 

3 of 9 and more Bar code printing softwar 
*No Royaltie: Magnetic stripe encoders 


Units for other computers & terminals 


*Supports Clipper, € 
hs pee GSA pricing available 


and more 












¢ 00 00 w/source TPS ELECTRONICS 
$149.0 $249.00 "cic 4047 Transport Street 

Computer Connection Palo Alto, CA 94303 
Telephone: 415-856-6833 
Telex: (Graphnet) 371-9097 TPS PLA 


FAX: 415-856-3843 
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P.O. Box 634, Eau Claire, WI 54702 
(715) $33 2331 
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BAR CODING 


BAR CODE READERS 


BOBO UEenE CHANGES REQUIRED 


© IBM PC/XT/AT PS/2 CLONES 
¢ TANDY 10005X/1200/3000/4000 

© ZENITH 138/148/ 151/ 158/248 

© EPSON EQUITY | & Ill 


TERMINALS: 


© WYSE $0760/75 

© KIMTRON KT-7/PC 
| © CONTROL, oAtA VIKING 721 
! © TANDY OT1 
|  RS:232 


PC/MS DOS BAR CODE PRINTING SOFTWARE 


RESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 
1310S AIRPORT CIACLE, SUITE 140 
EULESS, TX 76040 (617) 571-9015, 
{000} 648-4452 





Bar Code Solutions 
ON-LINE BAR CODE 
READER NETWORK 


WEW PC-WAND 300 - up to 128 reader 

data collection sysiem ¢ Auto- 

discriminates © Collects formats and 

transmits to PC or host 

PC-WAND 800 WanderWand - pro- 

grammable portable bar code readers 

PC-WAND 200 - terminal wedge on a 

serial party line tor minis 

PC- WAND 100- emulates 2nd keyboard 

WEW - bar code printing sotlware 

packages for your printer 

DEALER INQUIRIES INVITED 

INTERNATIONAL TECHNOLOGIES 
& SYSTEMS CORP. 

635 North Berry Street Suite Brea CA 92821 
PHONE: 714 990-1880 

FAX 744 990-2503 
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BOOKS/ CATALOGUES/ PUBLICATIONS oa 








PCjr 





Expansion Products 


Possibly the largest selection 
of PCjr products in the 
country. We don't just self 
PCjr products, we design them. 

*Speed Up Prixlucis 

ePwudo DMA Cartridges 

*Second Floppy Disk Drives 

°3' Disk Drives. 

PCr Optical Mice 

Monitor Adapters for PC's 

*Parulle! Printer Poms 

°Full Size Keyboards 

*Speech Attachments 

@Joysticks, Cables. & Adapiorns 
Catl or write to receive our free 
32-page catalog of PCye Add-On 
products. For even faster results. 
circle our reader service number, 

PC Enlarprises 
“The jrProducts Group" 
Box 292, Betmar, NJ 07719 


(201) 280-0025 (800) 922-PCJR 
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PC Magazine Marketplace 
the ultimate target market! 


IBM = PCjr SPECIALS 
Full line of IBM PCr Hardware 
* Memory Expansions to 640k 

* Second Floppy Drives 
© Parallel Printer Ports 
* Full Size Keyboards 
* Modems, int. & External 
* Joysticks, Serial Cables 
* PCjr Network ecards 
* BASIC Cartridges, Mice 
* PCjr Tested Shareware 
* Complete Computers 
* Repair Service 

Send for Catalog Today 


COMPUTER RESET 
‘Aun. Dept PCM 


PO Box 461782. Garland Texas 75146 
(214) 276-8072 
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THE SHOWCASE FOR 
PRODUCTS AND 


SERVICES IN THE MS 
DOS MARKET... 





The brand spectfiens who trad PC Maganine don’ tit the fim to shop arond Dre arty concern ps grttoeg what the timed ay 


quickly as pusubie 





‘They'll DIRECT their attention to PC Magasine Marketplace 


For them PC Magazine Marhrigtarel Direct fieaponan/Tiqpigy Ad format roprenenie n feat, eae: and cast effecleer mothe af prvvdact 


BUSINESS 


OPPORTUNITIES 


NEW YORK CITY 
TRANSIT AUTHORITY 
REQUEST FOR INFORMATION 


RE: PORTABLE HANDHELD 
ELECTRONIC DATA 
COLLECTION SYSTEM 


‘The New York City Transit Authority {the 
Authorily ) 1s seeking responses to edentity 
expenenced vendors intarested in providing 
technical intormabon tor the avavlability of portable 
handheld electronec data collection msteuments and 
‘systems for use on a daity basis within a 
Manntenance and audhling cycle Tha Authont 
mantains a dala base on approxmatety 18 bus 
stops with cily wade detailing of such varables as 
route conlormance posted schedule information 
‘aituctural conditans signs and other intra and 
imereagency physical components: 

The Authority 5 goal is 10 fully automate 
antegrala_ and consoldata quasi-manual mult 
system mathods presently amployed im tha areas al 
data entry and collection snformation management 
intrarand mler-deparimental support and policy 
development and mmplementahan 

Intarested lirms are requested fo submit a ‘etter 
‘Ol mterest inctuding dataliad inkormation aboul their 
expenenca and quabbcations Sari lettar must be 
received al the address indicated below not (ater 
than Fetvuary 24 1569 


Responses are to be sutenitted to 
New York City Transit Authority 
25 Chapel Street 
Contracts Deparment Roam 1006 
Brooklyn, NY 11201 
Attention Anthony J. Carramone 
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COMPUTER 
INSURANCE 


INSURES YOUR 

COMPUTERS 
Fult replacement of hardware, media, 
purchased software. As low as 
$39 yearly. Covers fire, theft, power 
surges, olher accidents Blanket 
coverage, no list of equipment 
needed. Call for information or 
immediate coverage 


@ 1-800-848-3469 
Local (614) 262-0559 


SAFEWARE, The Insurance Agency Inc 
2929 N. High Street. P.O. Box 02211 
Columbus. OH 43202 

GIRCLE 861 ON READER SERVICE CARD 





INSURE YOUR COMPUTER 
AGAINST ACCIDENTAL BREAKAGE 





DATA 
CONVERSION 


DATA 


CONVERSION 

















DISK @ DISK « TAPE = DiSK 
OPTICAL SCANNING 
WORD PROCESSORS 
SPREADSHEETS 
‘DATA BASES, MAIL LISTS 
OVER 2,500 FORMATS 
18M PS/2 
WORDPERFECT 
LOTUS 
DBASE ke 
LANIER 
WANG 
(21 2 463-7511 
NATIONAL DATA 
CONVERSION INSTITUTE 
5 EABY 187M BYREET NEW YORK oY 19609 
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CALL FOR OUR FREE BROCHURE 
DATA 
CONVERSION 
LABORATORY 
America’s Largest Data Conversion 
and Opticol Scanning Facility 
184- 1B Horace Hord Exp , Fresh Meadows, NY 11365, 
aa. (718)357-8700 —~ 
CIRCLE 864 ON READER SERVICE CARD. 
DISK/TAPE/OPTICAL SCANNING 
© 33¢ per page typewritien text to disk in ASCII, 
WP formals available on request 
© Scan Typeset text 6 Io 24pt low rates 
© Disk convert from IBM WANG, XEROX, MAC- 
INTOSH + 1000 other formats (bi-directional) 
© Tape conversions (800, 1800, 3200 6250 BPI) 
© Quick tumaround—Quality Guaranteed 
1st RUN COMPUTER SERVICES 
1261 Broadway Suile 508 


New York, NY 10001 
(212) 779-0800 


TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 


anqumniion They know 1 will have thr procurts they weed and the informatie they eard regarding prive, woliome disronnts, 
specifications and delivery 
Uf yrus thiok that yots harstnomn can benefit fren the TAM ON brand spevifiers whe trad IY Magazine WATKE RIGHT! 


Call (212) 503-5115 
or (800) 825-4ADS 


1-800-822-0901 





Se take DIRECT action and call (212) 503-5115 or (800) 825-4ADS 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 . 


MARKET 





DATA RECOVERY SERVICES 








ONTRACK 800-752-1333 
DATA RECOVERY INC. 


In MN Call 
612-937-1107 









A service from the 


Recommended by major 
drive manufacturers. 


DISK CONVERSION 


The Only Custom Data Recovery Experts 


Call us when: 


+ Your hard disk can’t be booted 
- You can't access a file 
+ Your directories and/or FATs 


creators of Disk Manager! 


For that critical moment when only the best will do. 
CORCLE 885 ON READER SERVICE CARD 


are scrambled or gone, cic. 





TAPEIDSK > 
CONVERSIONS “<°.,"?: 


Conversion services to or from over 
1250 compuler systems 

® Magtapes ¢ Mini Computers 

© Micro Computers © Typesettars 
© Word Processors 


CALL THE INDUSTRY LEADERS 


PIVAR 
COMPUTER SERVICES, inc. 


(312) 459-6010 
165 Arlington Heights Rd #M 
Buffalo Grove, IL 60089 
CIRCLE 066 ON READER SERVICE CARD 





TAPE-TO-FLOPPY 
FLOPPY-TO-TAPE 
TAPE DUPLICATION 
FLOPPY-TO-MICROFICHE 
LASER PRINTING 


1-800-422-9622 
(in OK: 918 254 96221 


TECHWICAL PROGRAMMING 
SERVICES, INC 
(8506 EAST 61ST STREET 
TSA, 08 74133-1301 
CIRCLE 867 ON READER SERVICE CARD 





TOTAL SERVICE CONVERSIONS 
@ QUR NAME SAYS IT ALL © 

© Quality Service @ 

© Quick Tumaround @ 

© Low Prices @ 

© 1-800-5-CONVAT @ 

@ In CA 1-213-669-8134 © 

© Formerty W/Text Sciences Corporalion @ 
TOTAL SERVICE CONVERSIONS. INC. 
1933 North Monon Stree! 

Los Angeles, CA 90027 


CHANGING WORD PROCESSORS? 

Media transfer to or from 

IBM, XEROX, OEC, WANG, 

LANIER, CPT, CT, MICOM. NBI, 

WORDSTAR, WORDPERFECT, MS/WRO, OW3, 
MULTIMATE, SAMNA, MASII, DCA. 

waewee eFREE TEST CONVERSIONee eee 
Conversion Specialists 

531 Main St, Suite 635 

El Segundo, CA 92045 

(213) 545-6551 @ (213) 322-6319 





DISKETTE COPY 
SERVICE 


SOFTWARE PRODUCTION 
w# Disk duplication 

w® All formets 

# EVERLOCK copy protection 
w Label/cleave printing 

# Full packaging services 

* Werehousing 

» Drop shipping 

w& Fulfiliment 

& 48-hour delivery 

* Consultetion & guidence 


Star Byte, Inc. 


713W Man St Lonsdale PA 19846 


800-243-1515 215-368-1200 


CIRCLE 860 ON READER SERVICE CARD. 





DUPLICATION FROM 59¢ 

Affordable rates only 59¢ lor 5 25” & $1 59 tor 
350° MS/DOS Duplication Price Includes. 
“Quality Brown Disc Media 

“Duplicahon with 100% verification 

“Label Application 

“Quick Turnaround & Guaranteed Products 
Rates go even lower as you continue to order! 
aNd pe GROUP, INC 

PO Box 11 

Issaquah, my 98027 

800/255-3142 206/392-0900 
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New Datapath 
Diskette 
Duplication 
Systems 


Toget exactly the diskette 
duplicating capacity you need 
today, stan with any IBM 
PC, XE/AT™ of compatible 

Then install our Model aD 
Priskette Duplicator — at 
$15. Muses anh one dot 
in your PC. and produces up 
ta 240 copies per hour Orfnr nan 3%” a 
high speed, unatiended opera 
Gon, add our new 442" or 


54." Desktop Autoloader — PA’? TI 


simultanentss 
ltupte lormats 





DISKETTE COPY SERVICE 


nyu Can nin up 
TIL jobs at once 
For more information, 
or to order, call today. 
mifeature 45-651 $580. 
includ 


There is no substitute for experience! 
For software duplicaton backed by five years of 
i experience, call the experts at Echo Data! Here's why we 
| continue to be one of the nation’s leading duplicators: } 
¢ Round-the-clock production facilities. 
¢ Tough, 4 step quality control process. 
¢ 100% satisfaction guarantee policy. 


WE'RE THE EXPERTS IN 3.5” DUPLICATION. 


Echo Data Services, Inc. 
Lionville, PA 19353 
800-533-4188 


215-363-2400 In PA 


FOR LESS! 


MAXELL 


5%" DS/DD 59¢ 
32" DS/DD 1.15 


LIFETIME WARRANTY 


Prce based on quantity of 300 in bulk 
includes Tyvek sleeves ond label kits 


800-222-0490 


In NJ 201-462-7628 
FAX 201-462-5658 


© 24Hour Shipment @ 


MEGASoft 


PO Box 710 Freehold NJ 07728 
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THE SHOWCASE FOR 
PRODUCTS AND 


SERVICES IN THE MS 
DOS MARKET... 





1989 








MAILING LISTS 


FREE CATALOG 

Over 2 miltion names on 75 owner/user lists 
IBM. Apple. muni siles, resellers, stores, VARs, 
chains, mail order dealers, educational, Unix, 
Pascal, Cobol, Lotus, dBase. modem, investor. 
publications, clubs, Call/Write lor tree catalog 
Note We do nol sell hardware or software 
JARGETED MARKETING INC - Irv Brechner 
Box 5125-P 

Ridgewood, NJ 07451 

In NJ, 201-445-7196 


TO PLACE YOUR 
AD IN 
PC Magazine 


Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 














THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET .. . 
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NETWORKING 


REYCARG ELIMINATOR 
AG. BS 200 2.021 Tl 209 21 a 2h 


Fete A stor) $99 UE SFP $ 9 


ELS UTILITIES 
RYDD & Prise FIX 
WP 50 Fix 


DCB ELIMINATOR 


NETCRACK 
LOSE PASSWORD? 


att veasions $QQ 
BIOS TOOLS 
pov too 


rinse $99 
(713) 781-9268 
NBS 


ORK BUSINESS SYSTEMS 
RHRURLOW LVI LAT tet} 


GETDISK 
GBT BIOS DRIVES 
zo a 300 $59 





WNOVELL AUTHORIZED RESELLER 
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SUPPLIES _ 


for Canoa Hewlett Packard Laser Jet, Apple 
LaserWriter, Corona, QMS, Series 1 & Canon 
PC Coprers and mary others. 


Ss $44.50 f= 


Advanced Process Brings You The 
Long-Lite * Recharged Cartridge 


New Laser Printer Cartridge *bor © Unique 
* Inctudes Replacement Factory Process 
Fell wexchange = ® UP TO 30-50% MORE 


Send empty Cartneges 
800-325-1186 — Md Fatt Cleaner in 
We buy emptios — $10 00 isinal container ta 


Any Tomer Cartridge Recharge |) Sos TT R29 


(314) 576 6731 
CIRCLE 672 ON READER SEAVICE CARD 










IN ML Cth Drive 
iden Pras MS SS 


TONER CARTRIDGES 


Remanufacturing $44.50, PC $34.50. Coton 
$64.50, 100% sutisfaction, New cartridges 
from $89.50, Series UL. Bulk. 24 hours in & out. 


*Dealerstups. 
Training 









SUPPLIES 





1-800-331-6841 
1-513-252-1247 (Ohio) 
Over 350 types 


+ » Satisfaction Guaranteed * * 
BLACK COLORS 
60 


APPLE IMAGEWRITER 
APPLE 4-COLOR 
ONABLO HT It M/S. 


EPSON LX-80/90 
EPSON MX-FX 80 
EPSON MX-FX 100 
1BM PROPRINTER 
NEC P1, 2.6 

NEC P3, 7 
OKIDATA 82-92 
OKIOATA 182-192 
PANASONIC KXP 


DAYTON COMPUTER SUPPLY 
@ division of Den-Sys Con 
1220 Wayne Avenue, Dayton, Ohio 45410. 
EST 1979 TEAMS MC VISA. COD 
DISCOVER 


Wom nh ewwnnrmn 
SeaRessern | 
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*** SHRINK WRAP ITI *** 

Do you need lo seal or reseat your product tn 
shrinkwrap for presentation or protection? We 
have whal you need! Film, stand, trimsealer, 
shrink gun, all for the price of $399.00 + s/n 
Larger sealers available, manual & auto We 
supply bagging machines lor up to 30 per 
minute semi-auto insertions CHK/MO/COD 
BAGATHON 

PO Box 334 

Paramus, NJ 07653-334 

(201) 427-4544 


DAY AIR 


Return Delivery 
$44.50 csriiises 
800-777-8444 


CIRCLE 873 ON READER SEAVICE CARD 


SAVE MONEY 
RECHARGE YOUR LASER 
CARTRIDGES 
HP, APPLE, CANON QMS, & OTHERS 
ALL CANON PC MODELS 


$39.95 plus $3 S/H 


400% GUARANTEE 20% MORE TONER 
LASTS LONGER THAN NEW 
NO ORILL & FILt 
SENG CARTRIDGE AND WAND 
IN ORIGINAL BOX WITH CHECK OR 
MONEY ORDER TO 


METRO RECHARGERS 
SUITE 4202, 101 W 34st St. NY NY 40004 
212-268-4552 _ READER SERVICE CARO 


SELL US YOUR EMPTY 
TOWER CARTRIDGES $10 


+o 
PRINTERD HP views 
COMERS Conon PC 


O4-TOMBAaee2?) ¢am 2198030002 
ned cartrage prt 
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PC Magazine Marketplace 
the ultimate target 


SOFTWARE PUBLISHING market! 
GODS offers a wide variety of services that will 
help get your software to the markel Address 
your needs with GDS. 

@ IBM style clottvviny! 3-ring binders/stips 
@ Labels, sleeves, disk pages, bulk diskettes 
@ Disk duplication with 100% vertification 

@ Shrink wrapping and product assembly 

@ Quick turn-around 

A well packaged product can make the dif- 
ference in making a sale Call us now! VISA/MC 
GLENCO DEVELOPMENT SYSTEMS 


The brand specifiers who 
read PC Magazine don't have 
the time to shop around, 
their only concern is getting 
what they need as quickly as 
possible. 


They'll DIRECT their attention 


721 West Algonquin Rd i 
Mtgon ai eyos to PC Magazine Marketplace 
(312) 364-SOFT 

For them PC Magazine Mar- 
_———SESEEEae a ketplaee’s Direct-Response/ 
TRAINING/ Display Ad format represents 
TUTORIALS a fast, easy and cost effective 


method of product acquisi- 
tion. They know it will have 
the products they need and 
the information they want re- 
garding price, volume dis- 
counts, specifications and 
delivery. 

Hyou think that your busi- 
hess can benefit from the 
700,000 brand specifiers who 
read PC Magazine ... YOU'RE 
RIGHT! 


ANIMATED GRAPHICS 


@ Nanees Un Profesional programmers can create 
beautaful and asful ruphics applications. 

© PLL handles writing educalwmal Julonals, learn 
ing and teaching computer graphics and pre 
gramming, writing, cartoons, shupping guider, 
stueyheards, inatore berms and much amere! 

@ Well weganierd manual— 
Easy lo Read, ary to Uniterstand! 
Only... $59.95 
90 Day Money Back Guarantee 

To order send Check or Money Order to: 
PUL Enterprises, 
P.O. Box 5185 
Bridgeport, CT 06610 

For a free demo disk call (203) 366-0258 

59 50 Postage and Handling. 

CT renidents phrase add sales tax - $4.50 

» ¥ Fe dk 
I OF 
ti? Lad & x > 


CIRCLE 577 ON READER SERVICE CARD 


So take DIRECT action and call 
(2i2) 503-5115 or 
(800) 825-4ADS 


FACT FILE 


Get The Word Out! 


Your Product Has Been Chosen 


EDITOR’S CHOICE. 


Let us take your article to its highest 
level of marketing potential with a reprint!’ 


To find out how you can have your article or review 
elegantly reprinted °* on 80 Ib. paper stock, in 4-color, 
2-color or t-color, cali ur write today. 


Jennifer Locke—Reprints Manager, 
Ziff-Davis Publishing Company, 
(ne Park Avenue, New York, NY 0016, 212-503-5447, 


**Minsmum quantity 500 reprints 
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ADD-IN BOARDS 
450 Aurora 1024 


2  ShareSpool 
AFTER HOURS 


ova: Research 46 
nc. 
Extended Systems 51 


440 
Falcon AT 438 
King’s Quest IV: The Sierra On-line 
ct of Rosella ea 
jobunaga's Koei Corp. 442 
Ambition 


Romance of the Koei Corp. 44 
Three Kingdoms 

Zak McKracken and Lucasfilm Games 440 
the Alien 

Mindbenders 


2228 2 


P 
(= 
fl; 
2 
a 


BigmOuth 


The Complete 

Answering Machine 

IBM Voice 1B 
ication 


i 
g 
z 
3 
Sy 


888 8 & B 


PRODUCTIVITY 


PC Lab Notes 
Utilities 
Environments 
Power Programming 
Spreadsheet Clinic 
Snoniten Gone 
inic 
User-to-User 


null-modem 
ose GI oe 


fast way to a 


Use the ‘ (rites 
WARNING! You can 


message. 

Test various noises for mnie rams with an amusing routine. 
New features in Turbo rbo Pascal 8.0 ake a better EXEC. a 

PL ininerteohhnvethanl eer chooute ios bare ie Mack eae Trbo 


AC rogram that expands DOS command parameters. 
DOS processes redirection commands even in REM statements. 


Understand how to access the CLOCK devi 


226 444 


ene create files of zero Pe 
CATALOG IR, a batch file that catalogs the fies on your floppy disk. 
Bh ct Eien 


records to files that have a dissimilar data structure. 
”” ASCII characters to draw IInes In Microsoft Word 4.0. 
Liven up dBASE p programs with motion and color. 

can’t always trust WordPerfect’ § “Text was not modified” 


READER 

SERVICE 

NUMBER PRODUCT 
661 —- Volcemate 50 
656 Watson 


COMPUTERS 
652 pins PS/2 Model 30 IBM Corp. 259 


American 
Telesystems Corp. 
Natural Microsystems 231 


CONNECTIVITY 


654 POWERstreamer IV Performance 
Technology 
Development inc. 

653 TheVastDevice | Emerald Systems 245 

Corp. 

DESKTOP PUBLISHING 


446 —- Publish it! Timeworks Inc. 
GRAPHICS (HARDWARE AND 
SOFTWARE 


444 ~—- Per:FORM lal ie 48 
inc. 

HARDWARE 

437 Ui cag Page ae 


445 Matchmate 360 in Systems 


Teeny 
448 Micro Practidisk Practical Computer 
Technologies, Inc. 
436 
431 


Plus impulse 


UltraVision 
Wang Freestyle 


Plus Development 

Corp. 
Personics 

vag Laboratories 
inc, 


Atechnical ag of the RS-232 port and instructions for building your own 


BCOPY lets you files in the background while you continue your work. 
ou sin shows the flexibility of object-oriented 


The spec Gpecics tibet DOS 4.0: what you and your software should know. 
Rerouting a macro after an error with the (DISPATCH) command in 1-2-3. 
Using altemate symbols in 1-2-3 graphs can improve their readability 
pe ve list of possible uses for the 1-2-3 F3 key. 


SESS 


S88 S885 S85 


DOS 2.0 or later. 


ice driver. 


Amore comprehensive expianation of keyboard-lock functions 


DOS redirection of input and 


ut won't work with error messages. 


Write interrupt handlers using DOS functions. 
Transfer files easily with the NetB! OS transfer services and IMPORT.ASM. 





COMING UP 


WORKHORSE 286s 80286-based PCs 
aren’t just the biggest sellers in the PC 
marketplace—they’re also a common low- 
cost alternative to 386 machines. PC Mag- 
azine makes your 286 buying decisions 
easy with comparative reviews of 12-MHz 
models from ALR, Amax, ARC, Austin, 
Dell, Epson, IndTech, Kaypro, NEC, 
Northgate, Pan-United, Zenith, and Zeos. 


OS/2 EXTENDED EDITION Ever 
since IBM announced plans for four sepa- 
rate versions of its new operating system, 
OS/2 Extended Edition has been viewed as 
the most confusing. Don’t miss this full- 
length review for a look at OS/2 EE 1.0 | 
and contributing editor Charles Petzold’s 
discussion of what it may offer to future 
applications. 


CD-ROM LIBRARIES It’s been said 
that there’s a CD-ROM drive in every PC 
user’s future, and the growing number of 
CD-ROM titles is already a part of life for 
many financial and legal professionals. PC 
Magazine’s first CD-ROM roundup in- 
cludes contributing editor Stephen 
Manes’s overview of this technology and 
an evaluation of broad-based products 
from Grolier Electronic Publishing, H.W. 
Wilson, NEC, McGraw-Hill, Microsoft, 
Tri Star Publishing, and Ziff Communica- 
tions. 


FILM RECORDERS You've designed 
a beautiful business presentation full of 
colorful charts and images, but frequent 
trips to the local service bureau are costly. 
What can you do? You can make slides 
straight from your screen with a film re- 
corder. See this review of seven new, 
lower-priced systems that can be operated 
by just about anyone. 


ETHERNET CARDS _ Now celebrat- 
ing its 15th birthday, the Ethernet network 
cabling and signaling scheme remains a re- 
spected standard. This review of 13 Ether- 
net adapter cards—from such vendors as 
Acer, AST, Earth Computer, Gateway 
Communications, Novell, 3Com, Univa- 
tion, and Western Digital—shows why 
Ethemet is still a wise choice. 
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Yet ADVERTISERS PRODUCT INDEX 


RS# ADVERTISER PRODUCT 


ACCOUNTING SOFTWARE 


Bedford Software Limited Accounting Software 
Checkfree Technology Inc. Check Writing Software 
Cougar MT Software Accounting Act {I 
Crosstalk/DCA 

DAC Software 

Great Plains Software 


Accounting Software ... 
fp DataBase unting. .. 
Sourcemate Information Systems Accountmate 
DATABASE MANAGERS 
Flteeate 


racle 
Revelation Technologies 
oa 
Public (Software) Library 


FILE SYSTEMS & ACCESS METHODS 

750 Pia Who, What, When... .. 
a Micro Com Systems Multifunction Public Domai 
§29 The Public (Software) Library Shareware Software 
FINANCIAL PLANNING SOFTWARE 

315 Concentric Data Systems Trend Setter Expert 

391 MECA 

236 Moneywon, Inc. Stock Trading Software ... 
INFORMATION MANAGERS 

496 Banner Blue 

. Micro Com Systems 

INTEGRATED SOFTWARE 

. Lotus 


LANGUAGES 


377 Borland International 

380 Hammerly Computer Services 

380 Hammerly Computer Services 

280 Lasergo Inc. 

331 Microway 

OPERATING SYSTEMS/ENVIRONMENTS 


3 Microsoft 
3M Sottlogic Solutions 
393 The Software Link 
PROGRAM DEVELOPERS/GENERATORS 
134 Clarion Software 
Hammerly Computer Services 
Hammerly Computer Services 
The Public (Software) Libarary 
PROJECT MANAGEMENT 
201 Haventree Software 


STATISTICAL SOFTWARE 
315 Concentric Data Systems 


TEXT EDITORS 
Command Technology Corp 
Reference Software 
UTILITIES 


120 Centrai Point Software 
Clarion Software 


Hammerly Computer Services 
Hammerty Computer Services 
Helix Software 


icrolyti 

Peter Norton Computing 

Prime Solutions 

Rose Electronics 

Softiogic Solutions 

Traveling Software 
WORD PROCESSING SOFTWARE/AIDS 
Bitstream 
Lasergo Inc. 
Reference Software Grammatik II. 


Wordperfect Corporation Wordperfect §.0............. 
Xyquest Xywrite Ill Plus.. 
Zylab Corporation 


218 
x 
249 
131 
240 
508 
518 
316 


Micro Com Systems Multifunction Public Domain SW . 


Samna 
Systems Compatibility Corp Wordprocessor Conversion S/W ... 


ADVERTISER 


CAD/CAM 

475 American Small Business Comp i 

506 Generic Software Inc. Generic CADD .... 
SPREADSHEET/TEMPLATES 

137 Borland Intemational 

323 Funk Software 

282 Personics Corp 

DESK TOP PUBLISHING 


178 Aldus Corp. 
Sitstream 
Laserge inc. 
Metro image Base, Inc. 
Swite International, Ltd 


DATA ENTRY SOFTWARE 
174 Formworx Corp. 
TAX SOFTWARE 


H3 Chipsoft 
221 Tax Shop 
248 Time Works Inc. 


VERTICAL MARKET SOFTWARE 
523/261 Compact Disc Products 
ENTERTAINMENT SOFTWARE 


115 Accolade, Inc. Entertainment Software ... 


: Ryan By Mail Leisure Suit Lary... 
199 Softdisk, Inc 
203 Wesson Intemational 


FORM DESIGNERS 


251 Form Maker Software Inc. Form Making Software . 
174 Formworx Corp. Fo 


PRE-PRINTED FORM SOFTWARE 
196 Universal Computer Systems 


HARDWARE 
351 Hard Drives international 


COMPATIBLE KEYBOARDS 


721 Zeos Intemational 
723 Zeos Intemational 


BACKUP SOFTWARE 


225 Core Intemational 
485 Westlake Data Corp 


DISK BACKUP & TAPE DRIVES 


Archive 

Central Point Software 

Oigttal Products 

Fifth Generation 

Kinson Products 

Manzana Microsystems External Disk Drive .. 
Maxell Tape Back Up 
Maynard Electronics 

Sysgen Inc 

Tussey Computer Products 


HARD DISKS 

392 Datran 

351 Hard Drives International 

749 Pius Development 

. Seagate 

161 Storage Dimensions/Maxtor 
COMPUTERS/COMPATIBLES 


270 Altec Technology Corp. 

179 Amax Engineering 

166 AST Research 

275 Bentley Computers 

481 Bull Dog Computer Products 

; Compaq Computer Products 
Compu Ad 


pu Add 
163 Computer Products United 
. Dataworid 
et ae! nae 
mputer Corporation 
OMS Computers 
Dyna Computers 
Everex Systems, Inc 
Gateway 2000 
IBM Corp 
Innovative Technology 
Intel Intel 386 Awareness... 
Intelligent Microsystems Compatibles ... 
Montezuma Micro 
NEC Home Electronics Inc 
Northgate Computer Systems 
Pan United Corporation 
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FREE INFORMATION 


Fill in yaur nome and ad- Circle the numbers on the cord The literature will be 
dress and check off your that carrespand to the ads or moiled to you from the 











answers ta the eight re- orticles you'd like more infor- advertiser free of 
search questions. (One motion about, (Numbers for chorge. 
cord per person, pleose.} odvertised praducts ore re- 
peated in the Advertiser Index 
os well.) 
CIRCLE FOR FREE INFORMATION Void after April 15, 1789 


‘101 102 103 104 105 106 107 108 109 190.119 112 113 114 115 116 117 118 199 120 121 122 123 124 125 126 127 128 129 130-131 132 133 134 135 136 137 138 139 140 140 142 143 144 145 146 147 148 149 150 
151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 
251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 
301 302 303 304 305 306 307 308 309 310311 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350 
351 352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 347 368 349 370 371 372 373 374 375 376 377 378 379 380 381 382 383 384 385 366 387 388 389 390 391 392 393 394 395 396 397 398 399 400 
QV 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 449 450 
451 452 453 454 455 456 457 458 459 460 461 462 463 464 465 466 447 468 469 470 471 472 473 474 475 476 477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 
501 502 503 504 505 506 507 508 509 510.511 512 513 514 515 516 517 518 519 520521 522 523 524 525 526 527 528 529 530 531 532 533 534 $35 536 537 538 539 540 541 542 543 544 545 546 547 548 549 550 
551 552 553 554 555 556 557 558 559 560 561 562 563 564 565 566 567 568 569 570571 572 573 574 575 576 577 578.579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600 
601 602 603 604 605 606 607 608 609 610 611 412 613 614 615 614 617 618 619 620 621 622 423 624 625 626 427 628 629 630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646 647 648 649 650 
651 652 653 654 655 656 657 658 659 660 661 662 663 664 665 666 667 668 669 670 671 672 473 674 675 676 677 678 679 680 681 682 683 684 685 686 687 688 689 690 691 692 493 694 695 696 697 698 699 700 
701 702 703 704 705 706 707 7u8 709 710711 712713 714715 716 717 718 719 720 721 722 723 724 725 726 727 728 729 730 731 732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 749 750 
75) 752 753 754 755 756757 758 759 760 761 762 763 764 765 766 767 768 769 770 771 772 773.774 775 776 777 778 779 780 781 782 783 784 785 786 787 788 789 790 791 792 793 794 795 796 797 798 799 800 
801 802 803 804 805 806 807 808 809 810.811 812.813 814 815 816 817 818 819 820 821 822 823 B24 825 826 827 828 829 830 831 832 833 B34 835 836 837 B38 839 B40 841 B42 B43 B44 B45 B46 847 848 849 850 
851 852 853 854 855 856 857 858 859 B60 861 B62 843 864 845 866 867 868 B69 870 871 872 873 874 875 876 877 878 879 B80 881 882 883 BB4 B85 886 897 BBB 889 890 B91 892 893 B94 895 B96 897 898 B79 900 











1. In which of the following 3. Isyourcompanyareseller? 6. Does your company own PCINZ.4 
tors does your | oye E Eotdereracielsl PLEASE PRINT CLEARLY—use only one card per person 
ee ere ; O he s. CO Mini(s) Name 
4. is many IBM PCs 7. Do you plan to buy on 
a: Private ee Hd do you PC Sredett? maT BusinessPhone(__ 
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King’s Quest IV: 
The Latest and Best 
of the Series 

Adds MIDI Music, 
Mouse Support, and 
Enhanced Graphics 


BY NEIL J. RUBENKING 


Get ready to leave the world of 
ordinary text adventures and 
graphics-based games far, far 
behind. King’s Quest IV: The 
Perils of Rosella, $49.95 from 
Sierra On-line, is the first of a 
new generation of PC adventure 
games. 

King’s Quest IV is the first 
Sierra game created with the 
new SCI (SCript Interpreter) de- 
velopment system, which re- 
places the old AGI (Adventure 
Game Interpreter) system. Dou- 
bled graphic resolution, MIDI 
music, mouse support, and im- 
proved parsing of user input are 
all due to the switch to SCI. 

King’s Quest IV comes on 
nine 5%-inch floppy disks (or 
four 3%-inch disks) and re- 
quires 3.5MB of hard disk 
space. The perfect machine for 
playing the game is a fast 80386 
with EGA or VGA, a large, fast 
hard disk, a mouse, and a sup- 
ported MIDI board. 

By adding a MIDI board to 
your system, you can play 
King’s Quest with a symphonic 
background of multivoiced ste- 
reo music. Sierra went so far as 
to hire composer William Gold- 
stein (who’s composed music 
for TV, movies, and records) to 
write a MIDI score for the 
game. Each character actually 
has his own theme music. 

If you lack a MIDI board and 
would like to preview the 
game’s music, Sierra offers a 
cassette of its MIDI sound. If 
you like it, buy the AdLib Mu- 
sic Synthesizer Card ($195) or 
the Roland MT-32 Sound Mod- 
ule (with interface and soft- 
ware, $550) from Sierra. 





AFTER Hours 
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core: 114 of 230 KOT The Perils of Rosella 


In Tamir, the Princess Rosella is confronted with a forest full of menacing trees, 
which Sierra On-line imported straight from The Wizard of Oz. 


All technological advances 
aside, just what is the latest 
King’s Quest about anyway? 
The game follows the previous 
three King’s Quest adventures 
chronologically, but it doesn’t 
require you to be familiar with 
them. 

A 10-minute ‘‘movie’’ se- 
quence (in opulent MIDI stereo 
and high-resolution graphics) 
sets the stage for the action to 
come: Good King Graham has a 
heart attack, and Princess Ro- 
sella learns of a magic fruit ina 
distant land that could save his 
life. The fairy Genesta can bring 
her to the land of Tamir, but Ro- 
sella must also recover Genes- 
ta’s stolen magic talisman. 
Without the talisman, Genesta 
will die and Rosella will never 
return home. The princess has a 
mere 24 hours to complete this 
dual quest. 

After the conclusion of this 
dramatic introduction, Rosella 
is seen standing in peasant dis- 
guise on the coast of an unfamil- 
iar country. At this point, 
you're in charge. You can use 
the arrow keys to guide Rosella 
around Tamir, but a mouse 
moves you more quickly from 
one location to the next. 

Your first order of business 
is to roam the land of Tamir, 
mapping out the locations and 
evading any unpleasant folk. 
Keep your eyes open for useful 
objects, and take anything you 
can. Almost any object you can 





find will be needed at some 
point. Talk to all the people or 
creatures that you meet, but be 
ready to run at a moment’s no- 
tice. 

It’s important to explore ev- 
erywhere; there are various 
tasks that you'll need to do to 
complete the game—all in a 
princessly fashion, of course. A 
familiarity with children’s sto- 
ries will definitely help you in 
fulfilling these missions. Be- 
sides the usual fairy tales, 
King’s Quest [V draws on the 
Wizard of Oz, Pinocchio, and 
Greek mythology. 

No matter how well versed 
you are on these topics, though, 





you'll sometimes just get totally 
stuck. Die-hard gamers will put 
the game away until they come 
up with fresh ideas. But for 
those who are anxious to keep 
playing, help is available. You 
can call Sierra for a hint or ask 
for one through their electronic 
BBS. Or get The Official Book 
of King’s Quest, which offers 
interesting background infor- 
mation as well as hints (see the 
sidebar **Playing King’s Quest 
by the Book’’). 

Does it make sense to soup 
up your 286 and buy a VGA and 
a MIDI board just to play a $50 
game? The answer is a defin- 
ite . . .maybe. If nothing else, 
you'll certainly have a new an- 
swer for the friend who keeps 
asking, ‘‘Well, what can that 
computer of yours do?’’ 

List Price: King’s Quest IV: The 
Perils of Rosella, $49.95. 
Requires: 512K RAM; Tandy 
graphics, CGA, EGA, MCGA, or 
VGA; mouse/joystick optional; 
Roland MT-32, Ad Lib, or IBM 
music card optional, DOS 2.0 or 
later. AGI version can run with only 
256K RAM, does not support 
mouse, music card. Not copy 
protected. Sierra On-line Inc., P.O. 
Box 485, Coarsegold, CA 93614; 
(209) 683-4468, (209) 683- 

6858. 
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Playing King’s Quest by the Book 


Have you ever wondered how Sierra On-line actually makes its 
graphic games or how the company got its start? Or do you, like 
many King’s Quest players, stay up nights wondering how 
you'll be able to ride the unicorn? The Official Book of King’s 
Quest: Daventry and Beyond, by Donald B. Trivette (a frequent 
contributor to PC Magazine), has the answers to these questions 
and more. It offers a synopsis of each of the four King’s Quest 
adventures, as well as help in the form of fairly subtle hints. 
More explicit hints are concealed in a crossword puzzle. But 
read with caution—if you haven’t played the games, you may 
find that some of the hints give away too much. 

The book contains maps that are handy for getting around the 
fairy-tale settings of the various quests. And the color screen 
shots of Sierra’s game design software are something you won’t 
see anywhere else. Buy this book for your favorite King’s Quest- 
er. It’s $10.95 from COMPUTE! Books, (800) 346-6767. 


—Neil J. Rubenking 


PC MAGAZINE ee RRA EES 
4 





RS # ADVERTISERS 


SX USA... 

A7th St. Computer 
Accolade, Inc, 
Aldus Corp . 

Altec Technolopy 


Amax Engineenng... . . ets 


Amencan Small Business .. 

ENO Reese = -2ec i600 ook 

Artinglon Computer 
Products. . 

AST Research .. 

Austin Computers... 

Banner Blue . .. 

Bay Express : 

Bay Technical Assoc. . 

Bedford Software .. 

Bentley Computers. 

Bitstream... nee Fr, 

Blaise Computing ..... .. 

Botfin Limited... 

Boriand International... 


Boriand Intemational... .... 


PAGE 


Butidog Computer Products . 80-61 
1 


Buffalo Products 
Business To Business 
Buttonware .. . 
cc: Mail, Inc. 
Caere Corp... 
Calera Recopnition systems. 
Central Point Software... 

139  Checkfree Woe inc... 

318 © Chinon... tA 

343° Chip Soft .. 

750 Chronos : 

134 Clanon Software . 


“272 


267 


©... 370 


230 


 “ 
.-331 


.. 925 
. 324 
14 


a 


373 


RS # ADVERTISERS 


Cougar Mtn Software . 
Crosstalk/DCA.. . 

Curtis tne... . 

Curtis Manutactunng 

Curtis bedi 

OMS Computer... 

Dac Software... 
Oatastorm Technologies 
Oataworld .. 

Oatran - a 
Dell Computer Products. 

Delta Technology. . 

Digital Products 

Oigital Research... 0... 
Dow Jones News Retneval.. . 


188 Command Technology .... ; . 


Compaq Computer Products 212 A-F 


523/261 Compact Disc Products... 380 


294 


205 
226 
300 
246 


198-199 
192-197 


CompuAddCorp .. .... 
CompuAdd Corp. 
Compuclassics .. 
Compuserve .. 
Computability 3 
Computer Direct. 184-185 
Computer Discount Warehouse 387 
Computer Discount Warehouse 389 
Computer Discount Warehouse 395 


DynaComputers... .. 

Dynamic Microprocessors ... 

Elite Business Applications 

Everex Systems, Inc. ... 
FASTMICRD . 

Fifth Generation 

Fifth Generation 

Form Maker eV 
Formworx Corp... . . 227 
Funk Software ... 19-11 
Gateway 2000. .... . 385 
GenencSoftware.... ... 203 
GenTech.... setend-vent VIZ 
Golden Bow Systems 145 
Golden Bow Systems ...... 4 
Great Piains Software... .. ... 243 
Hammerly Compuler Services .. 365 
Hard Drives tnternational... . 362 
Hauppauge Computer... . 32 
Haventree Software... .. 334 
Helix Software... . 86 
Hewlett areata Berbers tel ee 
IBM Comp .. 262-263 
inecNatve Tecmnology . 254 
Intel... fs re 149 
Intel... . + 268-271 
Intelligent Microsystems. . 350-351 
dade Compuler . 


JOR Micro Devices. 
Kensington Software . 
Keytronics . 


RS # ADVERTISERS 


263° Macola, Inc. : 4 
197 Manzana Microsystems Inc. 
Matrix instruments. . 
Maxell . 
Maynard Electronics . 
Meca 
Metro Image Base. . a 
MHIWarehouse.. .... 
MICROBEST. ...... . .. 
MicroCom Systems... 
Microlytics 
Micro Prose.. 
Microsoft 
Microsott.. 
Microway .. 
Moneywon . 
Montezuma Micro 
Mutoh America... ..... 
Natural Microsystems Si 
NEC Home Electronics. 


PAGE 
. 12-13 


374 
- 80 

58 
332 
57 


- B44-MG 


388 
300 


16 
- 215 


305 


301-303 


244 
328 
4a 
397 
306 
356 


336-337 


Northgate Computer Systems . 309- 
on 


Northgate gidlancos! ale 
Novell Inc .. 
Okidata .. 
Oracle 2 
Orchid Technology 
Pan United . 
Para Systems, Inc 
Paradise Systems .. 
310/311 PC Brand 
303/308 PC Brand... . ae 
304 PCBrand........ e 
PC Connection . 
PC Designs ... . 
PC Exchange 


es 


PC Exchange 

Peachtree Software 
Persontcs Corp. 

Personics Corp. a, 
Peter Norton Computing . .. 
Plus os alin 

Prime Solutions . 

Quadram ... oA, 
Reterence Software . Pes 
Revelation Technologies 
Rose Electronics... .. 


Computer Mait Order .. 
Computer Dasis 


- 235-237 
. 402 


Compuler Products untied. 358-359 


Concentne Data Systems 
Core Intemationa! . . 


Core Intemational... ...... 


135 


-, 293 


257 





Kinson Products 

KYE International 
LaserGo, Inc . . 
Logictech .... , 
Lotus Development... 
Lotus Development 


PC MAGAZINE ADVERTISING SALES STAFF 
One Park Avenue, New York, N.Y. 10016 


(212) 


Budd - 
1212}503-5t32 
NY, NJ, PA Darel 
ia 3g3.s24 

J Seltz - District Sales Repraseniative 


pare District Sales Representative 
Ce 503-5 oa 


Aven 
Nerromie al oe ee 
(212) 503-5333 


503-5100 


Senior Advertisiny 
Advertsing to 


DE, MD, DC, VA, WV, NC, SC, AL, MS, TN, AR, 


KY, GA, 
Mary Artotto - District Sales Representative 
3402 Pramont Road 


David Feles- Adveriletng Manager 
1212) 503-5114 = 

WE, WI, IL, ON, MIN, MG, OH, Ml, IA, ND, SD, 
Cenade 

Jim Stattard - District Mat 


Pete Foster - District Sales eoresentative 
180N Michgan rene Sut 1400 


Chi 

12) 346-7666 

thveies aceon resentatve 
ae +5126 bed 

ré Pina - lg MT Sa 1) 
(212) §03-5042 





National Gane ; 
evelopment 


Oirector of Sales & Busi 


RS # ADVERTISERS 


Sharp Electronics . 

Softdisk Inc. 

Sottine . cee 

Sottiogic Solutions... 

Software Add-Ons .. 

Software Publishing .. 

Sourcemate... ..... 

Spield Computer Systems... 

Storage Dimensions .. 

Systems Compatibility. . 

SWFTE tntemational....... f 

SymantecCop.. .... . 

Sysgen, inc... a. 238 

Tandy Corp a 321 

Taxan.... 183 

Tax Shop .. 5 255 

Telebit.. . .. 314-315 

Telemart . 246-247 

Telemart. ... . 248-249 

The Laser Connection 5 

The New PC Network... .... 386 

The Public Software Library... 234 

The Software Link. 68-69 

Timeworks, Inc 273 

Toshiba. ..... 155 

Touchbase Systems . 28 

Traveling Software ..... f . 123 

Truevision, Inc .......5.. 65 335 

Tussey Computer Products. 22-25 

Universal Computer Syslems ._ tt 

Universal Data Systems 376 

USA Flex 392-393 
93 

Video: 7 Inc. 168 

Videologic.... .... 360 

Warehouse Data Products .298-299 

Wells American... +e 

Wesson Intemational 

Westlake Data Corp. . 

Wordperiect Corp. .. 

WYSE Technology 

Xyquest . 

ZSON eae rence 

Zeos Intemational .... 

Zeos Intemational... 

316 ZylabCom . 


“—No Reader Service #, Ptease call 
advertiser tor intormation . 


jirector - Richard Manno 


+ Cathenne Hennessey 


Director of Sales - eleraneethe. Nancy Newman 


TX, OK, LA, KS, UT, NM. CO 
Siwphen Store b District Ce 


Orstnet 
E256 Shery Lane Lane Suite 1330 
Dallas, TX 75225 
i214) 691-6934 
nay ste si08 Account Representative 


Jonathan Lane - Waetam Advertieing 


area, 
(415) 378-5525 


CA (San Francisco & North}, ID, OR, WA 
Wee Kusseberth - District Manager 

415) 378-5527 

ra Sitver- District Sales Representatrve 
11D Marsh Drive. Suite 163 
Foster City, CA 94404 
415) 378-5520 

ark Crafts - Account Representative 

(2t2)603-5129 


rdinator-JeneL Gottheb Telemarketing Supervisor: MaryJo Boudinot 
‘nator - Ursula D. Eckel 


wal Ge Sarbare to So. Sae Francisco}, WY, 


a famed - District Manager 
8) 976-5321 

iteve Moorman - District Sales Representative 
Kaihryn Mandan - District Sales Representative 
110 Marsh Drive. Suite 103 
Foster City, CA 94404 

Oe) 378-5528 

ichard Vandervoor - Account Representative 
(212) 503-5127 

a (LA, San Dtago & Drange County}, AZ, NV. 


beora Huisken - Distoct Manager 
Robin peers istrict Sates Representative 
David Lynn - District Sates Representative 
Paul Kid Disirict Sates Representative 
18500 Yon Karman Ave Suita 5tD 
Irvine, Ca 92715 
714) 852-800t 

libel Account Representative 

(2t2} 503-504 






























Falcon AT: A No-Holds- 
Barred, Action-Packed 
F-16 Flight Simulator 


BY JEFF PROSISE 


A sweaty hand pulls back on the 
stick as your aircraft slowly 
noses off the runway and begins 
its steady ascent. One thousand, 
2,000, 3,000 feet and climb- 
ing . . .and youroll into a steep 
banking turn to the northwest, 
soon to enter dangerous enemy 
territory. 

Luckily, your F-16 Fighting 
Falcon is armed to the teeth with 
M61 cannon rounds and AIM- 
9L All Aspect Sidewinder air- 
to-air missiles in anticipation of 
battle. No sooner have you lev- 
eled off at 12,000 feet than the 









































































first blip appears on your bore- 
sight scan radar, tracking an on- 
coming Soviet-made MiG fly- 
ing at the same altitude 24 miles 
distant. 

The flip of a switch trans- 
forms your Heads-Up Display 
(HUD) to air combat mode, and 
you quickly assume a flight vec- 
tor that will put you ona path to 
intercept the MiG. 

Scan radar shows your target 
tuming toward you and closing 
inat arate of 845 knots. There'll 
be no time for guessing, and 








your target acquisition equip- 
ment will have to be as accurate 
as your hand is steady; this 
one’s going head-to-head... 
Wow! These guys mean busi- 
ness. 

When Spectrum HoloByte 
set out to create a realistic F-16 
flight simulator, it didn’t settle 
for second best. Falcon AT 
($59.95) requires nothing less 
than an 80286 processor and an 
EGA or VGA graphics board. 
When you see its superb graph- 
ics, you'll understand why. 
This may be the most realistic 
simulator of General Dynamic's 
versatile F-16 fighter that mon- 
ey can buy, 

At start-up, you choose a 
military rank (which determines 
the skill level of both you and 
your enemies), a mission, and 
the maximum number of MiGs 
that will come after you. You 
are pitted against hostile forces 


in 12 different missions—these | 
| controller sends out helpful in- 











During alow: 
altitude bomb- 
ing run over 
enemy ground 
installations, 
the Heads-Up 
Display shows 
critical infor- 
mation, such 
as angle of at- 
tack and air- 
Speed. 


range from simply locating and 
downing a renegade MiG fight- 
er to destroying enemy ground 
installations. 

All warfare takes place over 
a detailed landscape complete 
with buildings, bridges, lakes, 
mountains, airfields, and 
ground vehicles—ail of which 
are shown in 3-D. 

To help you navigate around 
Falcon AT’s world, the Com- 
bined Electronics/Map Display 
(COMED) can be switched to 
show a colorful overhead view 





AFTER Hours 


On-screen gerial acrobatics are particularly breathtaking when viewed from a 
_ spot plane, Here the F-16 executes a sharp roiland bank. ice ye 


of the entire area. If you stray 
outside charted territory, an un- 
seen ground controller flashes 
messages across your Heads-Up 
Display to guide you safely 
back. And if you have trouble 
locating your targets, the same 


structions concerning the ene- 
my's bearing and distance from 
your current position. 

Before you fly, you'll have 
to become familiar with an in- 
timidating array of cockpit in- 
struments and weapon systems. 
The cockpit is crammed so full 
of gauges and digital indicators 
that you’ll have to go to side 
views to see some of them. You 
arm your F-16 fighter as you 
choose or let the ground crew do 
it for you. 

The sheer level of detail of 
this simulation requires that you 
spend a few cozy hours learning 
to take off, maneuver, land, and 
use your armament and tracking 
systems with the manual close 
at hand. The pause key will 
probably be your closest friend 
in the early going. 

Once you get comfortable 
with the aircraft, it pays off ina 
big way. It's easy to get glued to 
Fatcon AT for hours, caught up 
in the pursuit of enemy forces 
and the attempt to best your top 
score. 

As you fly, you can look out 
of the F-16’s cockpit in any of 
four different directions or even 
watch from a trailing spot plane 
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or the control tower. Acrial ac- 
robatics are particularly dramat- 
ic when seen from an outside 
view. 

The well-written manual de- 
tails everything you'll ever want 
to know about G-forces, stalls, 
fuel consumption, and combat 
maneuvers. Your fighter even 
includes a black box flight re- 
corder that lets you play back 
your performances. And if you 
ever tire of taking on canned 
missions, just connect your AT 
to a friend’s computer with a 
null modem cable and dogfight 
each other in Falcon AT’s two- 
player mode. 

Falcon AT is everything 

you'd expect from a first-rate 
fighter game. The question 
arises, Is there anything it won't 
do? Well, yes. You don’t feel 
the thud of an enemy's rocket as 
it hits your plane or the heart- 
throbbing burst of acceleration 
as you send one of theirs plum- 
meting to the ground, but Spec- 
trum HoloByte is undoubtedly 
working on that for its next re- 
lease. 
List Price: Falcon AT, $59.95. 
Requires: 512K RAM, 80286 
or 80386 machine, EGA or 
VGA graphics adapter, joystick 
optional, DOS 2.0 or later. Not 
copy protected. Spectrum Holo- 
Byte, 2061 Challenger Dr., Al- 
ameda, CA 94501; (415) 522- 
3584. 
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THIS IS THE COURSE 
THAT JACK BUILT. 





f é The 14th at St Andrews f The 10th at Riviera 
The 8th at Pebble Beach 









The 13th at Augusta a 
The 4th at Baltusrol ‘ 
& The 18th at Muss 


The 7th at Pebble Beach 





Ree off on the most challenging 
18 holes of major championship 
golf with the legend who hand- 


Ei 
picked each one—Jack Nicklaus. 


Jack Nicklaus'Greatest 18 Holes 
Of Major Championship Golf™ 
gives you the famous fairways, 
bunkers and greens that have 
4 decided the four major champion- 
ships of golf. There's even two 


The 12th at St Andrews 









The 18th at Oakmont 


wn ig 
’ The lth at Menon a 
The 18th at Reviera The 12th at Royal Lytham 


The 17th at Balrusrot 
f The 17th at St. Andrews 
The 7th at Augusta 


The 18th at Pebble Beach 


LY 


The 12th at Augusta additional courses designed by 





Jack Nicklaus. 

Golf in a mixed foursome or 
go head-to-head with the “Golden 
Bear—a computerized Jack who 
possesses skills patterned directly 
after his own game. Select skins 
scoring or stroke play. Contend with 
gusting winds, rolling hills and 
random pin placement. 

It's you against the greatest 
golfer of his time. Playing the 
greatest 18 holes in the world. 

How to order: Visit your favorite 
retailer or call 800-245-7744 
(In Colorado, call 303-352-6800). 


\CcO. AMT 
TRANIU WL 
The best in entertainment software” 


dort Mechta Gremest 18 Motes Of bags Champerahe Gat « a braderrarh 
uch Nectias Pramators bt 
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Zak McKracken 
Saves the World 
from Stupidity 


BY BILL O'BRIEN 


In Lucasfilm’s latest electronic 


drama, Zak McKracken and the 
Alien Mindbenders, poor Zak 
must defeat the ignoble Capon- 
ian aliens who have rigged the 
world’s phone system to pro- 
duce a terrible noise that in- 
duces stupidity in humans. 

Zak must travel across coun- 
tries, oceans, and the cold air- 
less reaches of outer space to 
Mars in order to collect the six 
segments of a device that will 
thrash the evil Caponians. In the 
process he meets Annie, thc girl 
of his dreams (sigh!) and is as- 
sisted by her cohorts, Leslie and 
Melissa, who have traveled to 
Mars in a VW microbus that 
they converted into a spaceship 
(well, they are Yale coeds and 
this is fantasy). 

By the way, Zak doesn’t 
own a spaceship or even a space 
suit. In fact, he’s a lowly report- 


er for the National Inquisitor, a | 
sleazy, sensationalistic tabloid. | 


(You'll find the March 29, 
1997, issue in the game’s box. 
Hold on to it—you’ll find clues 
hidden in its stories. If you need 
further help, Lucasfilm sells a 





hint book for $7.95.) 

Lucasfilm has made Zak and 
his friends pretty durable. How- 
ever, Leslie and Melissa are on 
Mars and need periodic oxygen 
refills. If you place them in situ- 
ations where they cannot reach 
their main supply in time, 
they'll die. Of course, Zak also 
needs air when he gets to Mars. 
Besides that, he’s susceptible to 
drowning in the Atlantic Ocean 
or being torn to shreds by 
cranky grave guardians. 

Zak combines truly impres- 
sive computer-generated music 
with high-quality animation. 
Zak automatically knows what 
video adapter you're using and 
will work with everything from 
Hercules through EGA and 
Tandy 16-color mode. You can 
play the game with the key- 
board, but a joystick or mouse 
works better. 

You'll find it difficult to stop 
playing Zak McKracken, even 
for some of life’s smaller ame- 
nities (such as eating dinner or 
breathing). It’s an excellent 
game—you'll laugh, you'll cry, 
you'll kiss $44.95 good-bye, 
bul you’ tl enjoy yourself. 

List Price: Zak McKracken and the 
Alien Mindbenders, $44.95; Hint 
Book, $7.95. Requires: 256K 
RAM, graphics adapter, DOS 2.0 
or later. Copy protected through 
documentation. Lucasfilm Games, 
P.O. Box 10307, San Rafael, CA 
949 12; (415) 662-1966. 
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Sample games such as Squynch, which were created using AGT, are inciuded to 
help you get a feel for creating your own text adventures. 


Teal GAMES 


Help for Would-be 
Game Designers 


BY DONALD B. TRIVETTE 
Softworks’ Adventure Game 


Toolkit gives the devoted PC | 


game junkie the chance to be 


more than just another player. | 


The $35 program puts you in 
charge by providing you with 
the tools you need to build your 
own text adventure games. 

Using the standard level of 
AGT, anyone with an ounce of 
imagination can create a text 
game. You use your own word 
processor or text editor to write 
a script file according to rules 
described in the AGT manual. 
For instance, the file must con- 
tain a description of each screen 
or room. You also define verbs, 
nouns, and creatures. 

Room descriptions are pretty 
much up to you, but there are 
tules for creating nouns, verbs, 
and creatures. For example, no 
player can lift an object heavier 
than 100 pounds, even if it is de- 
fined as movable. The AGT 
manual is full of advice: **Pro- 
vision should be made for kill- 
ing hostile creatures.'* The only 
thing worse than having Big 
Foot in your adventure is not 
having a way to eliminate him. 
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Although the standard level | 
of AGT is easy to use, the games 
it produces are rather limited. 


professional level, which gener- 
ates games similar in layout and 
sophistication to those made by 
Infocom and other commercial 
developers. The professional | 
level uses an English-like meta- 
language to give you more con- 
trol. With it, you can define a 
new verb and describe the con- 
ditions and actions it may cause. 
Of course, with flexibility 
comes complexity—it could 
take months to write a profes- 
sional adventure game with 
hundreds of nouns and verbs. 

Once the file is complete, it 
must be compiled using the 
AGT software. This puts it into a 
form that can be played and dis- 
tributed to others. 

Sample games that were cre- 
ated with AGT are also includ- 
ed. So after designing your own 
masterpiece, you might unwind 
with CAVE (a version of Colos- 
sal Cave, the great granddaddy 
of all adventure games), or the 
interestingly named Squynch or 
Paranoia. 

List Price: Adventure Game 
Toolkit, $35 ($20 without manual). 
Requires: 384K RAM, DOS 2.1! or 
later. Not copy protected. 
Softworks, 43064 Via Moraga, 
Fremont, CA 94539; (415) 659- 
0533. 
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Puprocki & Associés inc. 


the 
this way... 


ALL YO!) WANT OUT OF THE 
STOCK MARKET IS TO MAKE 
MONEY. 


So, you want to know when to buy 
and sell and how many shares 
should be bought or sold at any 
given time. You also want peace 

of mind with the assurance that 
you're reducing risk while 
maximizing your profits. 


THEN, MyWay 18 FOR YOU. 


My Way is your stock trading 
program. It's an easy to use, down- 
to-earth software that tells you 
what you really want to know: when 
and how many shares to buy or 
seil according to your own safely 
and profil ability objectives. 


From day one, you set how you will 
trade based on your requirements 
and bankroll. 


MyWay 1S DESIGNED FOR YOU, 
THE INDIVIDUAL INVESTOR, 
WHO WANTS TO BE IN CONTROL 
AND PLAY IT SAFE. 


And. for a few minutes a week, 
MyWay will provide specific buying 
and selling recommendations 
tailored to your particuiar stock 
seiection without predicting stock 
prices or market conditions. 



















stock market game 


6772971587 
‘STOCK INVENTORY mn PRICE URTCH ——— 
(yA 4 108 


33221.75 | 
-26571.75 -——————-— RECOMMENDATION —— 
8726.08 | 

SUL 100 charer at 


= LAST TRADE ——— LATEST PRICE — STOCK CONTROL — 
t 077241987 0702971302 } tn attire 
05 13.625 | 


i TRADED TO Dy QUERAGE PRICE ~ 
1 0 4.97 | 
1.02 | 


| 


Exit Add Buy Delete Find Help Locate Modify x) Freviows Report Set 


Fi Help 





In short, on every market swing FOR A FREE DEMO OR 
My Way will recommend that you INFORMATION CALL 
seliastheprice goes up. 1-800-535-4002 
My Way will do what a stock or (201) 707-8100 
BT ean ould do: In Canada call: 1-800-535-4003 


My Way will manage your TIME, JMionevWon 
INC 


your MONEY, (even your greed)! 








" ae : 603 First Avenue 
Tha ge MyWay WILL BE Raritan, N.J. 08869 
And al $495 il's a bargain. ; ———— 
i Try My Way for 30 days. If not completely 
: satisned send it back for full refund, 
MyWay =. 
i 
This is good for you... { C1 visa [american express [] MasterCard 
Buy ites H Card # — Exp. Dat 
' 
Order now... Today... ~ 
' 
' 
30 Day Money-Back i , 
» Money Won tac. 
Guarantee. ' 603 First Avenue, Raritan, N J. 08869 
May be tax deductible. a 


Requtrements PC or fully compatible. 512K. DOS 2 0 or 
later, Noppy or hard disk drives Not copy protected. AOW SHIPPING. i 
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AFTER HOURS 


Battling Daimyos and Warlords 
For Control of Far Eastern Lands 


BY M. STEPHANIE RICKS 


Nobunaga's Ambition and Ro- 
mance of the Three Kingdoms, 
from Japan’s Koei Corp., bring 
the drama of wartime adven- 
ture, with a Far Eastern twist, to 
your computer screen. 


Nobunaga’s Ambition 
Nobunaga's Ambition ( $59.95) 
is based on events that occurred 
in Japan nearly 400 years ago. 
Prior to the 17th century, Japan 
was divided into more than 100 
counties; Oda Nobunaga was 
the first general to begin to unite 
these counties into one nation. 
Now you must complete his 
work and consolidate Japan un- 
der one Tono (lord). 

You can play alone against 
the computer or with seven ad- 
venturous friends. Each player 
is granted a single kunt (fief) 
and the title of daimyo (leader), 
You select the daimyo character 
you will portray and his **per- 
sonality’’ traits. 


AFTER HOURS 
INDEX 


Zak McKracken 

Can Zak McKracken save 
the world from stupidity? 
Adventure Game Toolkit 
How to design your own text 
adventure game. 

Falcon AT 

High-flying entertainment. 
King’s Quest IV 

The fourth game in the pop- 
ular series offers enhanced 
graphics and MIDI music 


support. 





The action takes place on a 
graphically detailed map of Ja- 
pan. In your quest to unite the 
country, you may elect to sign a 
nonaggression pact with your 
enemies or marry a neighboring 
daimyo’s daughter to gain con- 
trol of his land, 

When diplomacy fails, you 
simply go to war. You can lead 
your troops into battle or safely 
wait out the conflict at head- 
quarters. When a battle is suc- 
cessful, you reap the rewards of 
victory. Failure precipitates 
mind-numbing consequences. 
List Price: Nobunaga's Ambition, 
$59.95, Requlres: 250K RAM, 
DOS 2.0 or later. Copy protected. 
Koei Corp., 20000 Manner Ave., 
#100, Torrance, CA 90503; (223) 
542-6444, 
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Romance of the 
Three Kingdoms 


Romance of the Three King- 
doms, also a game for one to 


| eight players, offers you the 


task of uniting third-century 
China. This time your enemies 
are three renegade generals who 
have seized control of some of 
the country’s isolated prov- 
inces. The $69.95 Romance is a 
series of five chronological 
playing scenarios that lead you 
from *'A Chaotic World,’’ 


| where you must capture 30 
| states and govern two capital 


cities, to ‘*The Age of the Three 
Kingdoms,’’ where you must 
unite the entire empire. 

You take on the persona of a 
warlord and then begin amass- 
ing your provinces. At your dis- 
posal are castles, rice, soldiers, 
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In Nobunaga's Ambilion, you take on the role of a daimyo, You select your char- 
acter’s personality” traits, such as luck, intellect, and ambition 


mercenaries, beautiful women, | 


and horses. 

Romance of the Three King- 
doms lets you wage war against 
both the charismatic generals 


and a host of natural disasters, | 


including floods that can devas- 
tate your entire army. As if that 
weren't enough, the peasants, 
not acheerful lot, are always re- 
volling. 

You can play in rational or 
warlike mode. If you choose the 
latter, you'll be subject to fre- 
quent and reckless enemy at- 


tack; in rational mode, game | 


play is crafty and ominous. 
Nobunaga’s Ambition and 

Romance of the Three King- 

doms both take a while to get up 


In Romance 
of the Three 
Kingdoms, 
Sun Quan of 
China's 
Yangzhou 
region com- 
mands his sol- 
dters to attack 
aneighboring 
lerrilory. 
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and running; the sheer number 
of commands is daunting. The 
manuals are crammed with in- 
structions, historical summar- 
ies, biographies, calendars, 
game strategies, and even pro- 
nunciation guides. 

For such a staunch pacifist as 
myself, Nobunaga's Ambition 
and Romance of the Three King- 
doms offered hours of riveting 
and intelligent playtime. 

List Price: Romance of the Three 
Kingdoms, $69.95. Requires: 
250K RAM, DOS 2.0 or later. 
Copy protected. Koei Corp., 20000 
Mariner Ave., #100, Torrance, 
CA 90503; (213) 542-6444. 
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WHY YOU SHOULD 
CONSIDER THE NEW DELL 
386 SYSTEMS, DESPITE THEIR 
SUSPICIOUSLY LOW PRICES. 


ur new 386 -based systems are among the 
fastest available. With more advanced high perform- 
ance features than you'd get in comparable systems 
that list for up to $3000 more. 

Like Compaq’s. 

For instance, our 20 MHz System 310 offers you the 
most extraordinary value available in any 386-based 
system, In fact, PC Magazine (6/14/88) describes it as 
“fast enough to bum the sand off a desert floor” 

And if that sounds fast, wait till you see our new 
System 325. 

At 25MHaz, it offers you the highest possible 
performance in a 386. Like the System 310, it utilizes 
the latest technology, including the Intel” 82385 
Cache Memory Controller, advanced 
32-bit architecture and high perfor- 


DELL 


mance drives, And of course, both systems are fully 
IBM PC compatible. 

More importantly, we can configure either system 
unit to your exact needs, then bum-in everything, 
add-in boards and all, to make sure the entire 
system works perfectly. And to keep it working 
perfectly, we give you Dell toll-free technical 
support and a full year of on-site service-included 
in the system price. Plus a 30-day money- 
back guarantee and a one-year limited warranty. 
Also included in the low system price. And you 
buy direct from our manufacturing facility in 
Austin, Texas. Which eliminates dealer markups. 
For more details, look inside this gatefold. Then 


call toll-free to order the system that’s 
night for you. 
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